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Site Name; Osborne Disposal
TDD No.; F3-85Q8-37

1.0 INTRODUCTION

1.1 Authorization

NUS Corporation performed this work under Environmental Protection Agency
Contract No. 68-01-6699. This specific report was prepared in accordance with
Technical Directive Document No. F3-8508-37 for the site entitled Osborne
Disposal located in Grove City, Pennsylvania.

1.2 Scope Of Work

NUS FIT HI was tasked to excavate and sample test pits, collect drum samples if
drums were found, and complete an environmental sampling program at the subject
site. This project was completed in support of the CERCLA Enforcement Program.

1.3 Summary

The Osborne Disposal site consists of an approximately 15-acre, abandoned strip
mine located in Grove City, Pennsylvania. The site allegedly received hazardous
waste during the 1960s and 1970s. A remedial investigation study has been
completed by Fred C. Hart Associates, acting as the responsible party's consultant.
A copy of this report has been included as appendix C; please refer to it for
background information. At the request of EPA and the Pennsylvania Department
of Environmental Resources (PA DER), NUS FIT III performed this additional work
at the subject site. The excavation and sampling program (see appendix D) was
developed by PA DER and completed as a joint venture by PA DER, EPA, and NUS.

.
I 1-1
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Site Namei Osborne Disposal
TDD No.: F3-8508-37
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2.0 FIELD TRIP REPORT

2.1 Summary

NUS FIT III members Andrew Frebowitz, Charles Meyer, James Strickland, Michael
( M c C a r t h y , Brian FitzPatrick, and Thomas Fromm completed the project as tasked

during a 5-day period, from September 23 through September 27, 1985. The team
was accompanied on site by representatives of EPA, PA DER, Cooper Industries,

I Fred C. Hart Associates, and the excavation subcontractor, B.E.S. Environmental
Specialists.

2.2 Persons Contacted

2.2.1 Prior to Field Trip

Hector Abreu Cintron Randall Roush
EPA CERCLA Enforcement Section Chemist
841 Chestnut Building Bureau of Solid Waste Management
Ninth and Chestnut Streets PA DER
Philadelphia, PA 19107 P.O. Box 2063
(215)597-9562 Harrisburg, nA 17120

.(717)783-7816

2.2.2 At the Site

Robin Aitken
Hector Abreu Cintron Randall Roush
EPA CERCLA Enforcement Section Chemist
841 Chestnut Building Bureau of Solid Waste Management
Ninth and Chestnut Streets PA DER
Philadelphia, PA 19107 P.O. Box 2063
(215) 597-9562 Harrisburg, PA -17120

(717)783-7816

Frank J. Simunic David Fife
Senior Facilities Engineer Boyd Dunn
Cooper Industries William McDonald
Lincoln Avenue B.E.S. Environmental Specialists
Grove City, PA 16127 58 Pierce Street
(412)457-8000 P.O. Box 181

Kingston, PA 18704
(717) 288-7592

300310



Site Name; Osborne Disposal
TDD No.: F3-8508-37

2.2.2 At the Site (continued)

Dennis Parley Scott Blauvelt
Fred C. Hart Associates Kenneth Interval
530 Fifth Avenue Fred C. Hart Associates
New York, NY 10036 Penn Center West
(212)840-3990 Building 3

Suite 106
Pittsburgh, PA 15276
(412) 787-7144
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I
Site Name; Osborne Disposal
TDD No.: F3-8508-37

V ~L T-
5

^ 2.4 Site Observations

2.4.1 General

• o Weather conditions during the 5-day period were consistently mild and clear.

§ o No HNU or mini-alert readings above background levels were recorded in the
breathing zone throughout the site.

o A 6-foot chain-link fence encircled the entire site and a gate at the entrance
I remained locked at all times.

• 2.4.2 Environmental Sampling Program: 3ames Striddand, Team Leader

I o Split samples were provided to Fred C. Hart Associates at all sample
I locations.

I \^j o An attempt was made to purge at least 3 volumes from each of the 4 leachate
wells on site, and each was allowed to recharge a full 2k hours prior to

I sampling.

o The following is a summary of pertinent data on wells:

.

*

l

L.W. no. 1 L.W. no. 2 L.W. no. 3 L.W. no. 4

Depth to water 13 feet 16.6 feet 17.3 feet 9.2 feet

I Total depth 34.1 feet 27.6 feet 17.6 feet 21.4 feet
I

Stick-up 2.5 feet 2.5 feet 2.6 feet 2.5 feet

| HNU reading background 35 ppm above bkgd. 40 ppm 1 ppm
above bkgd. above bkgd.

I Depth to water 14 feet 17 feet not purged 21.3 feet
after purging

i
| 2-' 300315



Site Name; Osborne Disposal
TDD No.: F3-8508-37

^ o L.W. No. 2 was sampled in level B protective garb.

i
I
i

o A VOA sample only was collected from L.W. No. 3 due to insufficient
volume.

o An attempt was made to collect soil samples as close as possible to
locations designated on the PA DER sampling plan (see appendix D).

I 2.4.3 Excavation/Sampling of Test Pits Observations: Andrew Frebowitz, Team
Leader

I Sample Location S2

I o A sediment sample from pond no. 3 was obtained by the excavator.

1 o Sample material was a dark brown to black sludge-like sediment.

I o T h e H N U reading w a s 0 ppm.
^

. Lime Pit No. 1 (LI)

o The pit had a 1-foot cover of lime.

o Native soil was a dark brown sandy clay.

o The pit was excavated to 6 feet in total depth where a sample was
f obtained.E
_ o The HNU reading was 0 ppm.

Lime Pit No. 2 (L2)

I
o The top 1.5 feet consisted of a lime and ash mixture.

I
o An additional 3 feet of dark brown sandy clay were removed.

O
i

I 2'5 300316



Site Name; Osborne Disposal
? TDD No.; F3-8508-37

^> o The HNU reading was 1 ppm.

i
o EPA, PA DER, and NUS personnel decided not to sample at this location.

• Lime Pit No. 3 (L3)

E o The pit had 2 feet of lime cover.

I o Soils at depths of 2 to 4 feet were a light brown sandy loam.

I o The soil at a depth of 7 feet was a dark brown sandy loam.

I o Groundwater infiltrated the pit at a depth of 7 feet; a sample was obtained
* at this point.

I o The HNU reading was 1 ppm.

J ̂  Pond No. 1 (PI)

I o The pond had no standing water.

i o The sample was obtained at a depth of 4 feet.

• o An HNU reading of 5 ppm was recorded.

Pond No. 2 (P2)

i
o The excavation was on the side of pond no. 2.

I
o The native soil was a light brown sandy loam; no stains were observed.

f

|
o The HNU reading was 0 ppm.

f
o A sample was not obtained at this location.

W
«

2-6 300317



Site Name; Osborne Disposal
TDD No.; F 3-8508-37

v*-/ Pond No. 2 Test Pits

I
o Three test pits were excavated in pond ho. 2 to identify the presence of

1 buried drums.

o These pits were each 6 feet in depth; groundwater was encountered at this
point.I

I o Sediments in the pits were black fill material.

I o No drums were encountered in the pits.

I o HNU readings reached 5 ppm in the pits.

• Pond No. 3 (P3)

- o A pit, 4 to 5 feet in depth, was excavated approximately 10 feet from the
I ̂ _> edge of pond no. 3.

1 o Soil that was sampled was a light brown sandy loam.

i o The HNU reading was 0 ppm.

I Test Pit No. 1 (TP1)

_ o The pit was 15 feet long by 5 feet wide by 15 feet deep. Groundwater was
I encountered at 15 feet.

I o No stained soils were observed.

i o The HNU reading was 0 ppm.

i o A sample was not obtained from TP1.

W
!
• 2-7 300318



Site Name; Osborne Disposal
% TDD No.; F3-8508-37

^ Test Pit No. 2 (TP2)

i
o The pit was 10 by 6 by 18 feet.

o No stained soil was observed.

• o The HNU reading was 0 ppm.

I o A sample was not obtained.

I Test Pit No. 3 (TP3)

I o The pit was 8 by 5 by 10 feet. Groundwater was encountered at 10 feet.

I o No stains were observed in the dark brown sandy loam.

• - o The HNU reading was 0 ppm.

o A sample was collected from a depth of 10 feet.

Test Pit No. 4 (TP4)

o Sample TP4A was obtained at a depth of 8 feet.

• o An HNU reading of 100 ppm was recorded for TP4A.

f
t o Sample TP4B and a duplicate were obtained from a depth of 15 feet.

| o The HNU reading was 10 ppm for TP4B.

j o No stained soils were observed.

2-8 300319



Site Name; Osborne Disposal
TDD No.; F3-85Q8-37

^ Test Pit No. 5 (TP5)

1
o The top 6 feet were a sandy loam with black stains.

J
* o A solvent odor was noticeable.
«r

i o A sample was taken at a depth of 16 feet.

j o The HNU reading was 5 ppm.

I Test Pit No. 6 (TP6)

I o The pit area was fill material consisting of rocks and metal debris mixed
' with a dark brown sandy loam.

f
I o The pit was excavated to a depth of 14 feet.

] ̂  o The HNU reading was 0 ppm.

j o No samples were collected from TP6.

1 Test Pit No. 7 (TP7)

1
I o The HNU reading was 10 ppm.

1 . o Solvent odors were noticeable.

j o Excavated materials were fill containing foundry waste, blasting fines,
paint cans and lids, wood, and concrete.

o The pit was 15 by 8 by 15 feet. A sample was obtained at a depth of 15
feet.

2'9 300320



Site Name; Osborne Disposal
TDD No.; F3-8508-37

F -1M_— - mm linn n

v^ Test Pit No. 8 (TP8)
5

o The pit was 15 by 6 by 15 feet.

I o The HNU reading was 0 ppm.

I o A black fill material containing foundry wastes was excavated.

I o No samples were obtained from this test pit.

j Test Pit No. 9 (TP9)

I o The pit was 8 by 5 by 15 feet.

I o Six inches of foundry waste covered the native soil, a light brown sandy
I loam.

| \^ o -The HNU reading was 0 ppm.

I o No samples were obtained from this location.

I Test Pit No. 10 (TP10)

_ o The pit was 8 by 4 by 15 feet. A sample was collected at 15 feet.

I
o Foundry waste, wood, and scrap metal covered a light brown sandy loam.

[
o Solvent odors were noticed.

I
o The HNU reading was 500 ppm.

i

2-10
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Site Name; Osborne Disposal
TDD No.; F3-8508-37

^> Test Pit No. 11 (TP11)

o The pit was 10 by 4 by 20 feet.

• o Demolition debris covered the pit location.

I o Excavated material was foundry waste mixed with sandy loam.

I o The HNU reading was 0 ppm.

• i o No samples were obtained from this location.

I Test Pit No. 12 (TP12)

• o The pit was located on top of the high wall above pond no. 1.

o The HNU reading was 0 ppm.

I ̂
o Foundry wastes and demolition debris were removed from the 12 feet deep

j pit.

I o A sample was taken from a depth of 12 feet.

i Test Pit No. 13 (TP13)

o TP13 was located on the edge of pond no. 2.

o Foundry wastes were found at depths to 8 feet.

I
o A drum was encountered at 8 feet in depth.

>
o HNU readings in the pit were 1,000 ppm.

i
o A thick, dark liquid flowed from an opening in the drum. The HNU reading

\^; • was 750 ppm.
i

2-11
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Site Name; Osborne Disposal
i TDD No.; F3-8508-37
?>'

v<_x o Samples were taken from the pit soil as well as from the drum.

o A second drum was encountered at a depth of 5 feet .after the test pit
I width was increased.

o The drum was intact except for a 1/2 inch wide hole in the side and a 1/8l inch diameter hole on the bottom.

I o A clear liquid with an HNU reading of 400 ppm was sampled from the
drum. A soil sample was also collected.

o The excavated drums were placed in overpacks by B.E.S. personnel.

' o The drums had no markings.

I o The overpacks were placed in an abandoned concrete bunker on the site.

J \̂  Test Pit No. 14 (TP14)

I o A sample was obtained at a depth of 6 feet.

1 o Soil that was sampled was a dark brown sandy loam with black and yellow
stains. The HNU readings at this point were 200 ppm.

i o The excavation was continued to a depth of 12 feet. The HNU readings
were 3 to 5 ppm.

o No additional samples were taken.

Test Pit No. 15(TP15)

o An empty, unmarked drum and foundry wastes were on the surface of the
* area to be excavated.

\^, o Remnants of a drum were uncovered at 10 feet in depth. HNU readings at
; this point were 100 ppm. A soil sample was obtained.

2-12 3003̂ 3



Site Name; Osborne Disposal
; TDD No.; F3-85Q8-37

^-> o The test pit was widened and lengthened in an attempt to locate other
j drums.

I o A second drum fragment was found at 12 feet in depth and a third was
uncovered at 14 feet. The HNU readings were 0 ppm.

o A fourth drum fragment was uncovered at 15 feet in depth; the HNU
reading was 20 ppm.

i
i

o All drums were badly decomposed and had no markings.

o The final pit dimensions were 12 by 8 by 15 feet.

I
' Test Pit No. 16 (TP16)

!
' o The pit was 10 by 6 by 15 feet.

i .-—
: ̂ .s o The HNU reading was 5 to 7 ppm.

I o Fill material that was excavated consisted of foundry wastes and
demolition debris.

o No samples were obtained.

* Test Pit No. 17 (TP17)

I o The pit was excavated to a depth of 12 feet, the point at which
groundwater was encountered.

o Excavated material consisted of foundry wastes which had HNU readings of
| 10 to 15 ppm. A sample of this material was taken.
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Site Name; Osborne Disposal
TDD No.; F3-8508-37

* ^̂ M̂ BMB̂ _̂ _̂MMBB__~

v̂ ; Test Pit No. 18 (TP18)
I

o The pit was 10 by 5 by 15 feet in depth.

* o At 10 feet in depth, a solvent odor was noticed. The HNU reading was 15
• to 20 ppm. A sample of the dark brown sandy loam was obtained.

o At 15 feet in depth, the HNU readings decreased. Soil was a brown sandy
I clay mixed with gray silty loam. No sample was taken.

I Test Pit No. 19 (TP19)

I o The pit was 8 by 4 by 10 feet.

• o The HNU reading was 20 ppm.

o A sample of light brown sandy loam was obtained.

I ̂
General Observations

I
o All samples obtained during the excavations were collected from the

I central portion of the bucket.

I
I
\
I
I
i
|̂ 2-14
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^
v"***s|

Photo 17-
Test Pit No. 10 (TP10) Sample

rwPra=%%?€#

p;̂ -̂ *'4?;̂ «̂ .K":̂ :*Â ;f :';:;'1
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'̂ •̂ ^̂ .̂•"̂fr̂y'?:'̂

D

"*.r f
[TJ :.:':,:-:.i,,•.-.,:-.;,!:;-.,...:-.•.,

*-«'
»_

Photo 19-
TP4B Samle Socation

Photo 20-
Test Pit No. 8 (TP8)

300335



*-••••

Photo 21-
!_ Test Pit No. 12 (TP12)

Photo 22-
il- Test Pit No. 12 (TP12)

' ' iiiiatotiiiiiiiiiiMiiiiLi'iiiî iiiii'rf , i i
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i,. .,.. - • : . , . . •. •, t- -T-^r^A* ̂ JttBHBHB̂ ÎMBBiB̂ BiBBSBBBSBHBMBBMBM&flMBB̂ MHMflffMiffll* J- ''":;' •:r'>i
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sŜ a-a-!

Photo 25-
Test Pit No. 13 (TP13)

'V--.;.

Photo 26- ^̂ H 300338
Spilled Waste From Drum No.l ————«



W.;;;;3U;.:.

Photo 27-
Drum No. 2

O

a5. .̂.-vT..i• n̂m tjuinnmliljln|B̂ qwi»«»»-j.̂ c»i»M«By __ D|_ 4. n

View of Overpricing Exavated Drum
300339



.̂̂ ••Vk*'",.-i. v V. -
,V» ili*.-' ,v>-v '
•'«•• :•> "̂' • iM̂ SIfr̂

$-;.«•»; ..;.-.• '.-:•:- ,":. :•:>..-..r?'... ••-
r̂ &'̂ -̂ S''-"-̂ ":-̂ -.̂

l̂ '̂kv;;.':::̂.'-;:'̂'-.:}-.;'.':.̂
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Photo 29-

Unearthed Drum.
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. ŷ -t̂ ĤlHRl̂ B̂ Ĥ BNBB̂ RHlRHBHr-̂ —



.sa.&v̂ *

iiliiliiliil̂

CVV<;*:î
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Site Name; Osborne Disposal
TDD No.; F3-8508-37

3.0 LABORATORY DATA

3.1 Sample Data Summary

GLOSSARY

Data Summary Footnotes

In the data summary which follows, data qualifier code letters are associated with
these definitions:

I A This concentration reported by laboratory, but evidence to doubt presence
» of compound/element (may or may not be present).

J Approximate value; detected below limit of accurate quantitation.

r "I Value is greater than or equal to the instrument detection limit, but less
L J than the contract required reporting limit.

UF The material was analyzed for, but was not detected. The associated
numerical value is the estimated sample quantitation limit.

F The associated numerical value is an estimated quantity because quality
control criteria were not met. (See Quality Assurance Review for
specifics as to magnitude or direction of variability or bias.)

R Quality Control indicates that data are unusable (compounds may or may
not be present). Resampling and/or reanalysis is necessary for
verification.

N Evidence for presence of material is presumptive (tentative
identification).

3-1 300362



I
~~, Site Name: Osborne Disposal
>̂ TDD No.: F3-85Q8-37

3.2 Quality Assurance Review

* 3.2.1 Organic Data: Lab Case 5027

1 3.2.1.1 Introduction

The organic analyses of samples for this case were performed by 4 Contract
Laboratory Program (CLP) laboratories which performed analyses on 40 solid

! samples and 7 aqueous samples. The findings offered in this report are based upon
a general review of all available data, blank results, surrogate and matrix spike

I recoveries, field duplicate analysis results, evaluation of GG confirmations, target
compound matching quality, calibrations, and tentatively identified compounds.

\ 3.2.1.2 Qualifiers

|\̂/ It is recommended that this data package be utilized only with the following
qualifier statements:

o All positive results for methylene chloride, acetone, 2-butanone, di-n-butyl
f phthalate, and bis(2-ethylhexyl) phthalate are questionable.

I o The positive results for toluene in samples C5758-11, C5758-12, C5626-12,
I and CC393 are questionable.

] o The positive result for benzene in sample CC375 is questionable.

] o The positive results for gamma-BHC in sample CC3(f9, beta-endosulfan in
sample CC383, and dieldrin and 4,4'-DDE in sample CC384 are
questionable.

3-2
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j,
v, Site Name: Osborne Disposal

TDD No.: F3-8508-375 ———————

The aforementioned compounds cannot be assumed present, based upon this
! analysis, as data contain direct evidence to doubt their presence. (They may or

may not be present.) Generally, these data are best used to demonstrate that
. substantially greater levels of environmental contamination do not exist in the
I above sample results.

o Although there is no direct reason to question the positive results for
carbon tetrachloride in samples CC373, CC374, CC375, CC376, CC378,
CC379, CC380, and CC382, these results have been designated
presumptive.

' o All positive VOA results (and detection limits) for samples CC386, CC387,
• CC388, CC390, CC391, CC392, and CC393 may be higher than reported.
I (Although, all positive results for methylene chloride, acetone, and 2-

butanone were questioned in these samples, if any of the compounds are
! ̂ —' actually present, the concentrations could be higher than reported.)

i o Although there is not direct evidence to question trichloroethene and
toluene in samples CC390 and CC391, it is not possible to adequately

I verify these results are not artifactual.

I o All positive VOA results (and VOA and BNA detection limits), for samples
: C5758-11, C5758-12, and C5626-12, may be higher than reported. In

particular, the detection limits for "light" VOA compounds in these samples
(i.e., chloromethane, bromomethane, vinylchloride and chloroethane) may
be substantially higher than reported. (Although methylene chloride,
acetone, and toluene were questioned in these samples, if any of these
compounds are acutally present, the concentration may be higher than
reported.)

o Due to insufficient sample volume BNA and pesticide/PCB analysis was not
performed on sample CC366.

i 3-3
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Site Name: Osborne Disposal
TDD No.: F3-85Q8-37

o The quantitation of all positive results for samples CC365, CC366, CC367,
CC368, and CC372 are incorrect as reported by the laboratory. The
corrected results have been incorporated into the sample data summary.

j o The laboratory did not report the confident presence of PCB-1254 at an
estimated concentration of 1,600 ug/kg in sample CC3S7. This result has
been added to the sample data summary.

o The reported results of benzo(b)fluoranthene in samples CC349, CC352,
CC353, and CC384 may actually represent the presence of either this

1 isomer or benzo(k)fluoranthene or both compounds.

f o The reported concentration of toluene in sample CC378 should be
( considered estimated. (The same can be said for carbon tetrachloride in

the sample if this compound is presumed to be present.)i ̂i
o The reported concentration of total xylenes in sample CC366 should be

I considered estimated.

j o The positive results for pyrene in samples CC382 and CC384 should be
' considered estimated.

!
i o Although dieldrin and 4,4'-DDE were questioned in sample CC384, if either

compound is present, the concentration may be lower than reported.

I
o Although 2-butanone was questioned in samples CC348, CC350, CC351,

| CC352, CC353, CC354, CC355, CC356, CC357, CC358, CC361, CC362,
CC363, CC373, CC374, CC375, CC376, CC378, CC379, CC380, CC381,
CC382, CC383, and CC385, if 2-butanone is present in any of these
samples, the reported concentrations should be considered estimated.

3-4
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Site Name: Osborne Disposal
TDD No.; F3-8508-37

o The actual detection limits for all pesticides in samples CC373, CC374,
CC377, CC378, CC380, and CC381 may be substantially higher than
reported. This is particularly true for endrin in sample CC374.

o The actual detection limit for most acid compounds in samples CC365 and
CC368 may be substantially higher than reported.

o The actual detection limit for 1,2,4-trichlorobenzene in samples CC376 and
CC354 may be slightly higher than reported.

t

o The actual detection limit for 4-nitrophenol in samples CC365, CC366,
CC367, CC368, and CC372 may be substantially higher than reported.

o The reported detection limit for 4,4'-DDT may be slightly higher than
reported for samples CC373, CC377, CC378, CC380, CC384, CC352,
CC353, CC362, and CC381.

o The reported detection limits for vinyl acetate, dichlorobromomethane, 2-
chloroethylvinyl ether, and 4-methyi-2-pentenone are unreliable and may
be substantially higher than reported for samples CC348, CC349, CC350,
CC351, CC352, CC353, CC354, CC355, CC356, CC357, CC358, CC360,
CC361, CC362, CC363, CC373, CC374, CC375, CC376, CC377, CC378,
CC379, CC380, CC381, CC382, CC383, and CC384.

o The reported detection limits for 2-butanone are unreliable and may be
substantially higher than reported for samples CC349, CC360, CC377, and
CC384.

o The reported detection limits for 4-chloroaniline and 3-nitroaniline for
samples C5758-11, C5758-12, and C5626-12 are unreliable and may be
substantially higher than reported.

3-5
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i Site Name: Osborne Disposal
TDD No.: F3-85Q8-37

o The reported detection limits for 4-chlorophenylphenyl ether are unreliable
and may be substantially higher than reported for samples CC365, CC366,
CC367, CC368, and CC372.

o Tentatively identified compounds of confident matching quality which are
not documented artifacts are presented immediately following this Quality
Assurance Review. In particular, several samples revealed high
concentrations of alkylbenzenes.

3.2.2.3 Findings

o Field and/or laboratory blank analysis revealed the presence of methylene
chloride, acetone, 2-butanone, toluene, benzene, di-n-butyl phthalate, and
bis(2-ethylhexyl) phthalate at sufficient concentrations to question the
aforementioned sample results for these compounds. In particular, many
results for methylene chloride, acetone, 2-butanone, and toluene which
appear to be very high results actually represent low instrument
concentrations multiplied by large dilution factors. These instrument
values were all within 10 times of their associated blanks and therefore
were questioned.

o The presence of toluene was questioned in sample CC393, since this sample
was analyzed immediately after a matrix spike which contains toluene. As
a result, there is a strong possibility this low-level result may be an
artifact of instrument carry-over.

o All positive results for gamma-BHC, beta-endosulfan, dieldrin, and 4,4'-
DDE were questioned because these low-level identifications depend on a
single peak response on dual GC cloumns. These responses may be
artifacts of random chromatographic interferences.

3-6
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f Site Name: Osborne Disposal
v̂  TDD No.: F3-85Q8-37

«I--,

I o The. presence of carbon tetrachloride in medium-level samples CC373,
CC374, CC375, CC376, CC378, CC379, CC380, and CC382 may be suspect

f and those results were designated presumtive for the following reasons:

I -Carbon tetrachloride was reported in 8 of the 9 medium-level samples
analyzed by one laboratory and a required methanol extracted reagent
blank used to monitor laboratory reagent contaminants of the medium
level protocol was not provided by the laboratory.

-Carbon tetrachloride was not reported present even at trace
concentrations in any of the other 36 samples analyzed for this case.

j Furthermore, medium-level sample CC378 was sent to a second
laboratory as an inter-laboratory field duplicate. This second

I laboratory analyzed this sample as a low-level sample, which is
approximately 56 times more sensitive than the medium protocol. The

I ' second analysis, even with their better sensitivity, did not detect the
' presence of carbon tetrachloride. As a result, carbon tetrachloride may
I be an artifact of the methanol extraction procedure, but this cannot be
I verfied.
i

i o The maximum holding times prior to VOA analysis were exceeded by 2 to 8
days for solid samples CC386, CC387, CC388, CC390, CC391, CC392, and

I CC393.
i

I o Field blank CC394 was actually an aqueous blank used to monitor
1 laboratory introduced contaminants during solid sample storage and sample

analysis. Per instruction from SMO, this blank was not analyzed. This is
unfortunate since contaminants can be introduced during solid sample
storage, particularly since maximum holding times for VOAs were
exceeded. The associated samples that went to this laboratory are samples
CC386, CC387, CC388, CC390, CC391, CC392, and CC393. Thus, one

I
I could not rule out the possibility that the results for trichloroethene and

toluene in samples CC390 and CC391 are not the result of organic vapor
\^ >

permeation during solid sample storage.
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Site Name: Osborne Disposal
TDD No.: F3-8508-37

o Due to problems with scheduling laboratory space for high hazard samples
C5758-11, C5758-12, and C5626-12, the VOA analyses of these samples
were not performed until 60 days after sample collection. Similarly, the
BNA extraction of these samples was not performed until 58 days after
sample collection.

o The laboratory which performed analysis on samples CC365, CC366,
CC367, CC368, CC370, and CC372 did not use the response factors from
the associated daily calibration standard for quantitating results. The use
of these updated response factors is required and the reviewer has
requantitated these results using the proper response factors.

o Although the concentration of PCB-1254 in sample CC387 was below the
laboratory's reported detection limit, the reviewer has added this
indentification so an appropriate evaluation of Aroclor contamination can
be assessed.

o Comparison of samples CC349, CC352, CC353, and CC384 with the
associated calibration standard revealed benzo(b)fluoranthene and
benzo(k)fluoranthene are indistinguishable since they have identical
retention times (for these samples) and identical spectra.

o The analyses of inter-laboratory duplicates CC378 and CC386 revealed
poor precision for toluene (and carbon tetrachloride).

o The result for total xylene in sample CC366 should be considered estimated
since the quantitation was based upon an undiluted sample aliquot and the
concentration is markedly above calibration range. The laboratory should
have performed a dilution to adequately quantitate xylenes in this sample.

3-8
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Site Name: Osborne Disposal
TDD No.: F3-85Q8-37

o Examination of the relative response factor for the continuing calibration
standard associated with samples CC382 and CC384 revealed a high
percent difference for pyrene compared to the intial 5-point calibration.

o High recovery was reported for the pesticide surrogate compound in sample
CC384. As a result, although the presence dieldrin and 4,4-DDE were
questioned, if these compounds are present the concentration may be lower
than reported. In addition, the calibration factor used for the quantitation

I of dieldrin in this sample revealed a high percent difference compared to
the calibration factor previously established.

o Very low relative response factors (below 0.05) were used to quantitate 2-
butanone in the aforementioned samples. Although ail results were
questioned due to blank contamination, if this compound is present, the
reported concentrations should be considered estimated.

o Zero or very low recoveries were reported for the pesticide surrogate
compound for samples CC373, CC374, CC377, CC378, CC380, and CC381.
In addition, zero recovery was reported for the matrix spike compound
endrin in sample CC374.

o Very low recoveries were reported for 2 of the 3 acid surrogate compounds
in both the initial and re-extraction of samples CC365 and CC368.

o Low recoveries were reported for the matrix spike compound 1,2,4-
trichlorobenzene in samples CC376 and CC354.

o The laboratory which performed analysis on field blank CC369 used this
blank for VOA, BNA, and pesticide matrix spike purposes. Very low
recoveries were reported for the matrix spike compound 4-nitrophenol.
Since this is a relatively "clean" matrix, it is a safe assumption that similar
(or worse) recoveries would be obtained from "environmental" samples
CC365, CC366, CC367, CC368, and CC372 if they were selected.
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-̂̂  Site Name: Osborne Disposal
TDD No.: F3-8508-37

! ————
o The pesticide standard associated with samples CC373, CC377, CC378,

j CC380, CC384, CC352, CC353, CC362, and CC381 revealed a slightly high
(above 20 percent) breakdown for 4,4'-DDT.

o Examination of the calibration standards associated with the
i aforementioned samples revealed a very low (below 0.05) relative response
: factors for vinyl acetate, dichlorobromomethane, 2-chloroethylvinyl ether,

4-methyl-2-pentanone, 2-butanone, 4-chloroaniline, 3-nitroaniline, and 4-
j chlorophenylphenyl ether.

3.2.1.4 Summary

J The attached Quality Assurance Review has identified the aforementioned areas of
concern. The text of this report has been formatted to address only those problem

! ' areas which affect the application of the data to the subject investigation.
i Documentation of these problems and also any observed areas of contractual

noncompliance are included in the attached Support Documentation appendix to
this report.

Report prepared by Rock 3. Vitale / fttÛ  >fl J\A OUUÛ  Date: September 11. 1986
(215)687-9510]
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SAMPLE DATA SUMMARY: ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

SAMPLE
NUMBER

ANALYSIS
FRACTION
(VOA/BNA)

ESTIMATED
ONCENTRATION
VALUE UNITS

QUALIFIER COMPOUND NAME
CODE

CC5H8 VnA ND
I3.50T, ft,*

ToT ffi

(LC3W ML).
S- ci i rncLthx 1 -no n n

2800
7V£a£

1Mb
Wo
3&40 Tci

NH
I

I
i VoA ML)

ft'fff"1100 Oat On |rnou.M
itof,

<?&> C 1

CO 355
BMA

600 Tt VdS-
10

DEFINITIONS OF QUALIFIER CODES; *

SUS = SUSPECTED FALSE POSITIVE RESULT; Compound is either a common laboratory contaminant, or else a
possible reaction byproduct (artifact) attributable to the chemical reagents used for sample preparation and
analysis. This result is suspect even though this compound was not found in any associated blanks.

UNK = UNKNOWN COMPOUND; Library search result unreasonable or of very low matching quality.

TOT = TOTAL CONCENTRATION REPORTED: Represents the sum of several compounds selected all belonging
to the same chemical class.

ISO = OR ISOMER; Compound identification is not selective for this isomer onl\. This result may instead represent
the presence of a similar compound comprised of the same atoms bonded together in a >
or substitution pattern.
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SAMPLE DATA SUMMARY: ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

SAMPLE ANALYSIS
NUMBER FRACTION

(VOA/BNA)

-1-
fC?&5

,'

ccsst*

/

CC35?

,

cc^sb
I

ccaiso

V '

VOA
W)j
Vflfl
BMflI
_VQP-

V
Wfl

V

Vou
BNfi

r

VoQ
BfOA
VC4
BNlft
^

ESTIMATED
CONCENTRATION
VALUE

^ flO

15(0O

"̂79o
l£Uo
'£>oS
1.0
t̂jO
610
%}o
3355
I 5c>o

4̂76
(̂ô O
31.690

3f»̂ D

/BOO
f^fco

UNITS

"5/L
o

l*A /

tuy (j
—— ̂-

/

^
J

^ /•

twlh

*̂J

QUALIFIER! 5 c^»e<j COMPOUND NAME
CODE /

,sus
ToT

ToT
Tcf

Ook:
Un^
S05

Tcr
Fofoiit.

Tof
TbT

77,-T

305
TJT

DEFINITIONS OF QUALIFIER CODES;

SUS = SUSPECTED FALSE POSITIVE RESULT; C
possible reaction byproduct (artifact) att ri bi
analysis. This result is suspect even though

UNK = UNKNOWN COMPOUND; Library search r€

TOT = TOTAL CONCENTRATION REPORTED: R
to the same chemical class.

ISO = OR ISOMER: Compound identification is nc

/ P/V6i ^tTfc
Mb
^, 5- d I m̂ .-VKi / 1 * 3-£ JO-lc henen -I-O,')?
lctoJ2 MLAdvtr-u.-bco rv^fr/v

'
ND
TO*T>JP U* dfVO* /7C»T >»W/-y ̂

.̂ ?o<y<5ev\aiEci KucŴ -JKO)/u *
U r> k_r\ooj ,•» /̂Z"1*/"?1
U»akKi£u>^ hl/e V5

5, 5 - d • m etfw 1 - 2-C<7 c/c //fy €*/i -/~on£.
3,L L,- fr.'̂ etliv/ -b.'rû /of3'i'l.l htfpt'̂ -ertC.
L ' J •' -„ J 'HPN^C Of-' C6l«"IClt_ t< <* t O

lo*t li.f dfĉ Vii'wc/i vyvfCi'"'̂
2

NH
So» cr^Sfc)
TctcLp VA^dr^rarb^ ̂ 'cl.phdlt̂
ToTttJc Oy.UC^ilcAfJ'o /o-cyr/r7>jC*i<>'k(s»1̂7J «
f\J |̂)

To Tec/ H*. ,d iTAi £.»?;. /L fntlfAt V
'

/Ob
3 5-O- •>A«?^r»,;/ - 2 'CuClohf^PA •' "I'/lf*

———————— ±L} ———— ; ——————————————————————————

impound is either a common laboratory contaminant, or else a
jtable to the chemical reagents used for sample preparation and
this compound was not found in any a.-sociated blanks.

suit unreasonable or of very low matching quality.

epresents the sum of several compounds, cetected all belonging

t selective for this isomer only. Thii result may instead represent
the presence of e similar compound comprised of the same atoms bonded together in 6 different arrangement
or substitution pattern.



SAMPLE DATA SUMMARY; ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

w:AMPLEUMBER
ANALYSIS
FRACTION
(VOA/BNA)

ESTIMATED
CONCENTRATION
VALUE UNITS

QUALIFIER$-Cv!»e<J COMPOUND NAME
CODE

VoA Mb
BMfi Tor

/Ob

5I4D

&VG M.r>
Unit

930 loT» of rl̂ i droO<xr bc)n ftViTnv'

CCSfif N-D
BNfl 32CO

.?. T '• '»« " J
5 in f l-Trve.tVv^teT-Ji^JVWrtlf {\C
cro 4

J-dtt^Lt
1.2+3-
3 5"-

X5C t~meJT\\!jU ̂ _-/)ijCY5iMil\.'
600 l~etk()-3

bT - bcr, Kv\<v1"»' • V
X 326

DEFINITIONS OF QUALIFIER CODES;

SUS = SUSPECTED FALSE POSITIVE RESULT; Compound is either a common laboratory contaminant, or else a
possible reaction byproduct (artifact) attributable to the chemical reagents used for sample preparation and
analysis. This result is suspect even though this compound was not found in any a>5ociated blanks.

,'MK = UNKNOWN COMPOUND; Library search result unreasonable or of very low matching quality.

DT = TOTAL CONCENTRATION REPORTED; Represents the sum of several compounds detected all belonging
to the same chemical class.

ISO = OR ISOMER; Compound identification is not selective for this isomer «nly. This result may instead represent
the presence of a similar compound comprised of the same atoms bonded together in a different arrangement
or substitution pattern. O f\ rv C ty A



SAMPLE DATA SUMMARY; ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

SAMPLE
NUMBER

ANALYSIS
FRACTION
(VOA/BNA)
V

ESTIMATED
ONCENTRATION
VALUE UNITS

QUALIFIER) s- t«.V).i«i • COMPOUND NAME
CODE

VD0

\lon

Nb
2-fTinD«?.TKjj

ben^oLvV flaphrjbpr'2-. 1-6.1 -fhi&phpn?
i r „ -r i * ./ I

On
U ooo

ioen̂ oCr.l -f-l t> o ra/\

ISO bef\?o d?) CnrwSg
dvVx?n?orbFF.Hli/QT dhrypeog.

NT)
5CD 5,5~f{irYv&iSv//-̂ ?-g-o(dDf)ev.(c'n-/-<9r)£.

""̂ "̂̂ Tj* LJ^ ~ i ^ ""̂ "̂̂ r̂ î "~̂ ™̂ *T"̂ v "

Tcr-

DEFINITIONS OF QUALIFIER CODES;

'. SUS = SUSPECTED FALSE POSITIVE RESULT; Compound is either a common laboratory contaminant, or else a
possible reaction byproduct (artifact) attributable to the chemical reagents used for sample preparation and
analysis. This result is suspect even though this compound was not found in any associated blanks.

UNK = UNKNOWN COMPOUND: Library search result unreasonable or of very low matching quality.

^^ TOT = TOTAL CONCENTRATION REPORTED; Represents the sum of several compounds cetected all belonging
to the same chemical class.

' ISO = OR ISOMER; Compound identification is not selective for this isomer only. This result may instead represent
the presence of a similar compound comprised of the same atoms bonded together in n different arrangement

• or substitution pattern. o f\ ft Q ̂  K



PROJECT NAME: sWfyg.'hiSrrg>Q. EPA SITE NO.:
TOD NO: FJ-BSftR-.a'? "T*" REGION: F.T71

QUALITY ASSURANCE REVIEW OF
ORGANIC ANALYSE LAB DATA PACKAGE

__
{ Case No.: «3&2t ________ Applicable Sample No's.: flE34S, 34?, 65£>. 351

Contract No.: £13~fc>l~ ?TVll 357,353 Â . 3 55 flfife 359- 35K .
! Contract Laboratory: S-Cohe/J &') 3̂ ? £kg 5̂ 3 '37̂ 695
1 Applicable IFB No.: Uflft4~A2frfr 3?7j 3?S , 33fr -SR̂  38/

Reviewer: flrHLkT. V Jbojĝ  fl?3fig 3<H
ReviewDate:
The organic analytical data for this case has been reviewed. The quality assurance evaluation is
summarized in the following table:

Reviewer's Evaluation*

Acceptable
Acceptable with exoeptionts)
Questionable
Unacceptable

Fraction

VOLATILES

V&,*4&jtf,£
1

ACIDS

y
BASE/
NEUTRALS

V&f/Ojfil 4ft, ,

PCB/
PEST.

1X̂ 5̂

YCDD
\
W«f\
/?r4(tL?Ar/
' \

* Definitions of the evaluation score categories are listed on next page.
This evaluation was based upon an analysis of the review items indicated below:

0 DATA COMPLETENESS 0 TARGET COMPOUND MATCHING QUALITY
0 BLANK ANALYSE RESULTS • TENTATIVELY IDENTIFIED COMPOUNDS
0 SURROGATE SPIKE RESULTS £ • CHROMATOGRAPWC SENSITIVITY CHECKS
• MATRIX SPIKE RESULTS * 0 DFTPP AND BFB SPECTRUM TUNE RESULTS
• DUPLICATE ANALYSIS RESULTS • STANDARDS
• EVALUATION OF CONFIRMATIONS • CALIBRATION CHECK STANDARDS

f • QUANTITATIVE CALCULATIONS £ • HOLDING TIMES

Data review forms are attached for each of the review items Indicated above.
T̂fo errors noted, no form attached.

-V-

Q Spot Check performed.
Comments:

Ig.Ô jtî Afcdv'

300376



SAMPLE DATA SUMMARY; ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

SAMPLE
NUMBER

ANALYSIS
FRACTION
(VOA/BNA)

ESTIMATED
ONCENTRATION
VALUE UNITS

QUALIFIER! 5 -eo«?</ COMPOUND NAME
CODE

Afc* 5̂

3500 u

i
3400 50

ToT TotcdP

vo M'O
N0 Tor TofoJP ̂ L^-cufxc /v̂ i dir&Car

Mb
3 5 - riiWttv/ (-3-Ci.i Cng\K*M ~*t~C<jCL-

I i - . I i /\n — ̂> - t\?v'\ m r\ o (. t.- rŷ tr
U.i 0 ,-i If »1 Ouo i"\ KM rl ftC

ŷ31
~Lm»CtrtCxCi1.3

CC38i
BNf ND

Be.i) thCTl /onm n2 fora lenefor
TbToht

DEFINITIONS OF QUALIFIER CODES:

SUS = SUSPECTED FALSE POSITIVE RESULT; Compound is either a common laboratory contaminant, or else a
possible reaction byproduct (artifact) attributable to the chemical reagents used for sample preparation and
analysis. This result is suspect even though this compound was not found in any associated blanks.

UNK = UNKNOWN COMPOUND; Library search result unreasonable or of very low matching quality.

TOT = TOTAL CONCENTRATION REPORTED: Represents the sum of several compounds Elected all belonging
to the same chemical class.

ISO - OR ISOMER; Compound identification is not selective for this isomer only. This re>ult may instead represent
the presence of a similar compound comprised of the same atoms bonded together in a different arrangement
or substitution pattern. _ _ ̂  _ „, m_m
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I
SAMPLE DATA SUMMARY; ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

I AMPLE ANALYSIS
NUMBER FRACTION

(VOA/BNA)
\

CC3&3

/

CC384-

s

(!C3fc5

\\j

•

VflA
BN/:

f
vw}
BM^

!

\/Q\
BNjA

v/

ESTIMATED
CONCENTRATION
VALUE

30nco
4 t MO

3;5oo
<2B.ooo
M-2, rco
51-̂ 060

ty{ 060
iLft&Q
$3 C£&
$4 ftĵ i
8»!con

32O
T70
<38O
olooQ

UNITS

^
^

f

uŷ3

'

• ch

QUALIFIER] 6-â ocd COMPOUND NAME
CODE 7

IcTUvvt

130
TT»O

T̂ T

Tbr~
150
77)0

ItT

Un^-

TijfilUt

^-un^oaons
\5ni\jl-f ./ C/rikA*/)/)?
l-<viefhv/l * H-propv /^f n7f>*̂ ^
I- meihi /~̂ -V/-wetk(v/eHii/ ft-faenT-wf
BeA^^>£Tl-TlunranfU^./L?
TbVtcP nMdfTĈ o..tj<v\ ŵ fn r

1
MD .
Tzi.J'K.tleoes -(listed a* ĉ rcha-t,̂  m-̂ .
|«*i i ' ~4- " i4- 1 1 ^j /- , "H" ' r'ifW* 1nv/r be"v̂ ?je A^.
-̂ Cthyy ^2-rit MfHhuP bfi'l'ZjE'rlf
u&̂ tr* L-T J T/UriniiifKjĈ Kjp
/ c.t"i<J/ L̂jartciftrKvft̂  rrurtTQex

1
Mb
h&UisjLuLtLHoi'c acid
(Jrttntxon OL\Cc:^i tordiene
HtprGne
3-UnkntaCflf>-

DEFINITIONS OF QUALIFIER CODES;

SUS = SUSPECTED FALSE POSITIVE RESULT; Compound is either a common laboratory contaminant, or else a
possible reaction byproduct (artifact) attributable to the chemical reagents used for sample preparation and
analysis. This result is suspect even though this compound was not found in any associated blanks.

UNK = UNKNOWN COMPOUND: Library search result unreasonable or of very low matchinc quality.

TOT

ISO

= TOTAL CONCENTRATION REPORTED: Represents the sum of several compounds detected all belonging
to the same chemical class.

= OR ISOMER: Compound identification is not selective for this isomer onlv. This result mav instead represent

I
I
I
Iv.v.'UlOT' y<)f-t- ______^_iiii_ ____ _____ >NLJ ._______________________

__ __ P jfj- rjj, f)6O _̂  ̂  IC>r~ TcmP K<Jfades "(hsffdtlf Cf>ro/?/?//<̂  f̂ îtjâ ĵ

I
I
I'
I
I
I
I
I

I the presence of a similar compound comprised of the same atoms bonded together in a different arrangement
or substitution pattern.
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SAMPLE DATA SUMMARY: ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

I

SAMPLE
NUMBER

ANALYSIS
FRACTION
(VOA/BNA)

O.C3&1

fl

BNA
A/M.
BMft

ESTIMATED
CONCENTRATION
VALUE UNITS

cfl
150

52
340

5,4
5.rs

ar

QUALIFIER! SQL -±ou*s COMPOUND NAME
CODE

T5O

150

UnC

/v wife &l
vtlU-C.uO
2 -

1

3 - - of-

- 35

»W/7?
DEFINITIONS OF QUALIFIER CODES;

' SUS = - SUSPECTED FALSE POSITIVE RESULT; Compound is either a common laboratory contaminant, or else a
possible reaction byproduct (artifact) attributable to the chemical reagents used for sample preparation and
analysis. This result is suspect even though this compound was not found in any associated blanks.

!

; UNK = UNKNOWN COMPOUND; Library search result unreasonable or of very low matching quality.

Ŝ _/ TOT = TOTAL CONCENTRATION REPORTED; Represents the sum of several compounds detected all belonging
to the same chemical class.

j ISO = OR ISOMER; Compound identification is not selective for this isomer only. This result may instead represent
the presence of a similar compound comprised of the same atoms bonded together in a different arrangement
or substitution pattern.
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SAMPLE DATA SUMMARY: ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

DEFINITIONS OF QUALIFIER CODES:

SUS = SUSPECTED FALSE POSITIVE RESULT; Compound is either a common laboratory contaminant, or else a
possible reaction byproduct (artifact) attributable to the chemical reagents used for sample preparation and
analysis. This result is suspect even though this compound was not found in any associated blanks.

UNK = UNKNOWN COMPOUND; Library search result unreasonable or of very low matching quality.

TOT = TOTAL CONCENTRATION REPORTED; Represents the sum of several compounds detected all belonging
to the same chemical class.

ISO = OR ISOMER; Compound identification is not selective for this isomer only. This result may instead represent
the presence of a similar compound comprised of the same atoms bonded together in a different arrangement
or substitution pattern.

300380



I SAMPLE DATA SUMMARY; ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

SAMPLE
NUMBER

ANALYSIS
FRACTION
(VOA/BNA)

ESTIMATED
ONCENTRATION
VALUE UNITS

QUALIFIER NOStAlo? COMPOUND NAME
CODE

i
C.C3& VOA

40
£0
10

BKA lo.oon
VCA goo \} \s 3- tr\ methyl

5C&

\ -

T5D
OCxt\; I - C^ u Gift f) ro pan e..
E(f-n\ê wl<lrrkviî  -pljoJn\Y>KO

rso
-ISO

f6 - n»

50, cco 3. "7- ov̂

•f/n.

v̂ u/c/tT̂  2-
DEFINIT10NS OF QUALIFIER CODES;

SUS = SUSPECTED FALSE POSITIVE RESULT; Compound is either a common laboratory contaminant, or else e
possible reaction byproduct (artifact) attributable to the chemical reagents used for sample preparation and
analysis. This result is suspect even though this compound was not found in any associated blanks.

UNK * UNKNOWN COMPOUND; Library search result unreasonable or of very low matching quality.

TOT = TOTAL CONCENTRATION REPORTED; Represents the sum of several compounds detected all belonging
to the seme chemical class. •:

ISO = OR ISOMER; Compound identification is not selective for this isomer only. This result may instead represent
the presence of a similar compound comprised of the same atoms bonded together in a different arrangement
or substitution pattern.
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SAMPLE DATA SUMMARY; ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

CfSfcft

SAMPLE
NUMBER

ANALYSIS
FRACTION
(VOA/BNA)

VOA

fl

s

ESTIMATED
ONCENTRATION
VALUE UNITS

0̂0

/ODD

, ooc

. ono
Ho 0m

SOjto.

QUALIFIER idoŝ -ab.? COMPOUND NAME
CODE

ISO
X5O

*'

Umc
JSD
XSo

JSo

f 3

fe»3.U|3.91
bVCwc/o ZT3-3.

c\.iji.'» rvi?- 135

3 -diir<\eihij-(ltifl I/̂
A^nntiu

br

C.15 -
I -ethu f. 3 - fti e tlw / - r j e./o he *n

TTT . / _ _ L - t I I A-l ./y) - m e-tfw /e."i"hw/1 - ("A,/ 0. )c. h<z xa nc

DEFINITIONS OF QUALIFIER CODES;

SUS * SUSPECTED FALSE POSITIVE RESULT; Compound is either a common laboratory contaminant, or else a
possible reaction byproduct (artifact) attributable to the chemical reagents used for sample preparation and

* ' analysis. This result is suspect even though this compound was not found in any associated blanks.

1 — UNK = UNKNOWN COMPOUND; Library search result unreasonable or of very low matching quality.

TOT = TOTAL CONCENTRATION REPORTED; Represents the sum of several compounds detected all belonging
to the same chemical class.

ISO = OR ISOMER;* Compound identification is not selective for this isomer only. This result may instead represent
the presence of a similar compound comprised of the same atoms bonded together in a different arrangement

{ o r substitution pattern.
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I SAMPLE DATA SUMMARY; ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

SAMPLE ANALYSIS
NUMBER FRACTION

(VOA/BNA)
X

CC33Z
(CnnTi
i

CC-393
<U

i

i

VOft
[,

Wfl
\fOft
"BM/1

ESTIMATED
CONCENTRATION
VALUE

SOD
4O
5 fibO

/O
/052>

UNITS

Q̂

'

\̂ f\l
/k-\

Â /̂\J(u.̂

*

QUALIFIER! fJUScn.̂  COMPOUND NAME
CODE /

£3(1
UrtK.
TIT

Un*-
(jAt

/ r'/jcv̂  30f3
1,4-ĉ i metV>v/| - r1 u C/o ̂cfâ e ̂ |-̂ ia<
U(\fc/icxvin w/2 ?̂
"TotxP oJ)jLpkaiUt_ /it-si/WurbcMS

i (/
Do too ton m/?- ̂3
U^tno^o UudnbOvrbfA

DEFINITIONS OF QUALIFIER CODES;

SUS = SUSPECTED FALSE POSITIVE RESULT: Compound is either a common laboratory contaminant, or else a
possible reaction byproduct (artifact) attributable to the chemical reagents used for sample preparation and
analysis. This result is suspect even though this compound was not found in any associated blanks.

UNK * UNKNOWN COMPOUND; Library search result unreasonable or of very low matching quality.

TOT = TOTAL CONCENTRATION REPORTED; Represents the sum of several compounds detected all belonging
to the seme chemical class.

ISO = OR ISOMER; Compound identification is not selective for this isomer only. This result may instead represent
the presence of a similar compound comprised of the same atoms bonded together in e different arrangement
or substitution pattern. -.•.-,300333



SAMPLE DATA SUMMARY; ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

SAMPLE
NUMBER

ANALYSIS
FRACTION
(VOA/BNA)
V_

ESTIMATED
ONCENTRATION
VALUE UNITS

QUALIFIER <5J . - . COMPOUND NAMECODE
Voft IGO.nCO

toe
Z30 1 x 1 2 - tr i

CIS - OC ta VnyrVh 1-H -
!-cH\u/- l-

5 Kff l '• r;<•/-fa A 5 - I 4-&

von
I5,OOO

13

A i . / | \
.HO.-y C,i C lO/\<3 KGrlP • (Q.tfe'af )
/ » - . X i » It /? i I i\l **.y IV befl?<>nf>

!
I

MD
G? , COD

DEFINITIONS OF QUALIFIER CODES;

I SUS = SUSPECTED FALSE POSITIVE RESULT; Compound is either a common laboratory contaminant, or else a
possible reaction byproduct (artifact) attributable to the chemical reagents used for sample preparation and
analysis. This result is suspect even though this compound was not found in any associated blanks.

I UNK = UNKNOWN COMPOUND; Library search result unreasonable or of very low matching quality.

TOT = TOTAL CONCENTRATION REPORTED: Represents the sum of several compounds detected all belonging
to the same chemical clasi.

ISO = OR ISOMER; Compound identification is not selective for this isomer only. This result may instead represent
the presence of a similar compound comprised of the same atoms bonded together in a different arrangement
or substitution pattern. .
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r
V^y Site Name; Osborne Disposal

TDD No.: F3-8508-37

3.2.2 Inorganic Data: Lab Case 4692

• 3.2.2.1 Introduction

I The inorganic analyses for this case were performed by 1 CLP laboratory which
analyzed 37 solid and 12 aqueous samples.The findings offered in this report are

I based on a general review of all available inorganic laboratory data, blank analysis
results, matrix spike, laboratory and field duplicate results, calibration data,

I quantitation of results, and ICP interference results. In addition the results from
the 2 high hazard samples are not addressed in their report.

I 3.2.2.2 Qualifiers

I It is recommended that this data package be utilized only with the following
qualifier statements:

t^
o The presence of the following constituents are qualitively questionable:

I
Constituents Samples with Questionable Results

I aluminum MCD154, MCD155, MCD156,
and MCD157

I chromium All positive sample results
* except MCD133, MCD138,

MCD142, MCD143, MCD145
I MCD146, MCD1*7, MCD151
i MCD097, MCD098, and

MCD099

I iron MCD155, MCD156, and MCD157

nickel All positive sample results except
| MCD151, MCD097, MCD098,

and MCD099

300385
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Site Name: Osborne Disposal
TDD No.: F3-8508-37

Constituents Samples with Questionable ResultsI
I

silver MCD140, MCD086, and MCD087

I sodium All positive results except
* MCD096andMCD154

I tin MCD143, MCD084, MCD085,

potassium MC0089, MCD090, MCD145,
MCD152, and MCD153

MCD145, MCD149, MCD151,
MCD152, and MCD153

zinc MCD134, MCD138, MCD139,
MCD154, MCD155, MCD156,

. andMCD157

The aforementioned constituents cannot be assumed present, based upon this
1 \^ analysis, as data contain direct evidence to doubt their presence. (They may or

may not be present.) Generally, these data are best used to demonstrate that
( s u b s t a n t i a l l y greater levels of environmental contamination do not exist in the

above sample results.

I o The qualitative or quantitative validity of sample results for potassium,
arsenic, lead, selenium, thallium, or tin cannot be verified to the extent

1 that would be possible if actual raw data (instrument printouts) were
provided.

f
o The reported concentration of thallium in sample MCD081 and tin in

] sample MCD147 should be considered estimated.

o The reported concentration of lead in sample MCD144 should be considered
' estimated.

! o The reported concentrations of arsenic and potassium in samples MCD097
^ and MCD099 and mercury in sample MCD099 should be considered

t estimated.

I 3-12
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Site Name: Osborne Disposal
TDD No.: F3-85Q8-37i

o The reported concentrations of zinc and lead in samples MCD145 and
I MCD137, chromium and cyanide in sample MCDK5, and arsenic in sample

MCD137 should be considered estimates.

I o The reported concentrations of lead in sample MCD157 should be
_ considered estimated.

o The presence of selenium in sample MCD081 has been labeled presumptive
I because data suggest the possibility that this result might have been

interchanged with that of a laboratory Q.C. sample. However, if selenium
I is actually present in this sample, the actual concentration could be

substantially higher.

• o The actual detection limit for antimony in samples MCD081 and MCD147
may be slightly higher than reported. This may also be true of other solid

I "̂"' samples similar in physical and chemical characteristics.

I o The actual detection limits for selenium and tin in samples MCD097 and
MCD099 may be substantially higher than reported. In addition, the actual

I detection limit for silver in these samples may be slightly higher than
reported. These effects may also be true for other aqueous samples similar

• in physical and chemical characteristics.

. 3.2.2.3 Findings

o Field and/or laboratory blank analysis revealed the presence of aluminum,
chromium, iron, nickel, potassium, silver, sodium, tin, and zinc at
sufficient concentrations to question the aforementioned sample results for

I these constituents.

3-13
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Site Name: Osborne Disposal
TDD No.; F3-85Q8-37

o For the analysis of arsenic, lead, selenium, thallium, tin, and potassium the
laboratory has submitted "raw data" in the form of handwritten tabulated
final concentrations. During a recent inquiry of another CLP case, this
laboratory has produced instrument printouts. This laboratory should be
required to submit these furnace AA printouts for proper validation of data
for all cases.

o High recoveries were reported for the matrix spike constituents thallium in
sample MCD081 and tin in sample MCD147. Since laboratory duplicate
analyses of these samples were not performed, a direction of bias cannot
be ascertained (a precision problem cannot differentiated from an accuracy
problem).

o The method of standard additions for the quantitation of lead in samples
MCD144 resulted in a coelative coefficient below acceptable criteria.

o The analyses of field duplicates MCD097 and MCD099 revealed poor
precision for arsenic, potassium, and mercury.

o Analyses of field duplicates MCD145 and MCD137 revealed poor precision
for zinc, lead, arsenic, chromium, and cyanide.

o Analyses of field duplicates MCD155 and MCD157 revealed poor precision
for lead.

o Raw data indicated a non-detected result for the selenium matrix spike of
sample MCD081. It is unusual that selenium was reported in the unspiked
aliquot at a concentration expected for a matrix spike addition.
Consequently, the possibility that these aliquots were switched cannot be
discounted. If these aliquots were correctly analyzed, then the actual
concentration of selenium in sample MCD081 may be substantially higher.

o Low recoveries were reported for the matrix spike constituent antimony in
samples MCD081 and MCD147.

300S38



Site Name: Osborne Disposal
TDD No.: F3-8508-37

———
o Zero recoveries were reported for the matrix spike constituents selenium

and tin in samples MCD099. Low recovery was reported for the matrix
spike constituent silver in this sample. In particular, these effects have
been directly applied to the field duplicate of this sample (MCD097).

3.2.2.4 Summary

The attached Quality Assurance Review has identified the aforementioned areas of
concern. The text of this report has been formatted to address only those problems
areas which affect the application of the data to the subject investigation.
Documentation of these problems and also documentation of any observed areas of
contractual noncompliance are included in the attached Support Documentation
appendix to this report.

Report prepared by Rock 3. Vitaie LmXî  WI /11 (M5£̂ Date; September 11. 1986
(215) 687-9510
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-Ŝ Î J

ir

^

3
5̂

i
'7Ti-

£

•'

.

?*r
•

•

rf*i

v*

2
f

fe

.v

^
j!
o
i
O
5-̂_M.
d

7.

8!
T! 5•
< t
*!i; ,«M "i

«» :»t twi r<» t
U *

A' J I I I

X f *«^ J;i f «
•e. • >-
ff 5; -°
^ •;. -o
a ' 2a -e Sn £2v « v »o2 S S.e»»
C ^i «ti
« | 2%
t t 1^
"4; 8«

11 JI*-« •*«

g>"• c a-;
,r, O
2 i l l
S94



K -5
-ft
o

M

300395



, - *l
!

«' TV.
S «

VI }J
M

::u

2

o ••:p n.I- 111

X,"7;
^
N:

v>
JUJUUl^UUUUUUULJLf' j

^\ .- » . . ft, §
7K
s

/"A.

H:
/»v•x/
V-

2 M
M "*"*

U-!

••y
ru

en

i

•n
I^

Si

5 io
IX.

.o r-

»r»

on

A,. ^ ,̂  -g J
•ft I

L\S

£
b
O

O

§

I

•r :
u '
•s j
fi

5 r

c

^o

« t Q gp~
•• «

i SS

3003961



I



r
..

9^ I

•Z'

.T

'd

Ji

c-••

u*
•".« *
-i-.

.•V/

•. i.

.
* ,«

d

o

s-f

v?

8

d

vrt

5

i

d

3

is)

1
s. «o•5 **T O
// (3
fl r o•« -J fi
•a * «
< i 1u T 5J~- t iC••I 'co
8 ? s
S { IJ! : **
u > -5
•8 \ S
f- c S3
o cu -

il
j M i i
X y
7 ~

11 S«j t $

e -oA t 0)
E__

H r
^3 !

o

d

. ' •».
300398'





I

'* MII w i sii EII ?n «ir«iRr*ir«ira? < =^>wl̂̂ l̂ l̂ l̂ LilLilLllL_il_£ _1 _ill d __« 9
300400, , ,



I

"300501



^
•J<Iv>
4
V)
A

!

f "R-n
S o
v', •)

D

f >• o

i :!" 1r:-; -g

l^5• i|:
•Jo .'1
1.1: S
:-i- ii
W Vrf

V
I

Ce
O, ji•il

I
<

H 2i

-

•

.•

•

•

•

^
r
«g
x•a• ̂
wff
<s«±

•Si

1

•

—

_^J
r
5
M

\

J

O
•£

*4
/̂

'•i ,

% •

*:

l

.'•'

"i

,

*

-

————

1

<̂
5̂

• '-o\y>

T</>

"¥o«j

*
;.''•
'.1 .

I
:!:

'.'-•T1. .tf

i :.•''.

!

i
i

•"

; •

t ..
"•l-

••••:-
i

• •

<l
-*•

V?

•Q

,Tv>

1'3

( :"'"
>

"; 'f .v• • .* *

i ••'•<. *

• * '.••." ?' •*
".I1

t

I .

'•'

f ..

^

<f

r'IS

i

•.

<£

£1
^
i
<!•

'•' »•
.&

1
j

i •

'.'.' '

'.•••'
;U'i
• 'v
''>.'.

:*'t

«'.y
'•V,
•. •

.•,"•«:.
'.V.

••.

.'

V.

.

1

_.••••'

-. r

-̂Ĵ r
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Q CHAPTER I

I INTRODUCTION

| A. Background

j Fred C. Hart Associates, Inc. (Hart), an engineering and environmental
consultant specializing in hazardous waste management, has been retained by

i . Cooper Industries, Inc. (Cooper), to conduct a Remedial Investigation at the
' Osborne Disposal Site pursuant to a Consent Order and Agreement between

Cooper and the Commonwealth of Pennsylvania Department of Environmental
Resources (DER). Cooper was identified by DER as one of several responsible
parties.

1

I

I

l
l
I

l

Pursuant to the Consent Order and Agreement, a Remedial Investigation
Work Plan was negotiated with DER. It was included with the Consent Order
and Agreement as "Exhibit A". The work plan was designed to provide the
following information necessary for the completion of.the Remedial Investi-
gation:

0 Types and quantities of waste disposed at the site
0 Geologic conditions and soil types present at the site
0 Extent of soil contamination at the site
0 Groundwater flow direction and gradient
0 Groundwater quality

0 Surface water quality

In order to accomplish these objectives, the work plan detailed five
distinct tasks:

Task 1.0 Indirect Geophysical Investigation.
Task 2.0 Drilling of Initial Test Borings and Wells.

1 Task 3.0 Sampling Program.
* Task 4.0 Analytical Program.
<— Task 5.0 Data Evaluation and Report Preparation.

1^
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O Meetings were held between Cooper and the DER at the beginning and end
I of each task to insure that on-site operations adhered to the Consent Order

and Agreement Work Plan. On-site well positions were agreed to by Cooper
and DER prior to the start of Task 2.0. DER also made periodic inspections
of the work plan performance. No variations to the work plan were allowed
without DER approval and subsequent revisions to the Consent Order and
Agreement.

Several revisions to the work plan were agreed to between Cooper and
DER. Drilling operations at Station N-2, 4+00 encountered potential void
spaces; a revision to Task 2.0 with respect to well construction specifi-
cations was necessary to insure no cross-contamination between aquifers;
Task 6.0, Void Investigation, was initiated to confirm the presence or
absence of mine shafts on the hypothesis that the shafts could act as path-
ways for contaminant migration. As a requirement of Task 6.0, a report was
submitted to and accepted by DER.

, Variability in chemical data also prompted a second round of sampling
in the bedrock wells, and the revision of the Work Plan to include a seventh
task. Task 7.0 was implemented to further investigate the Burgoon aquifer
system.

Pursuant to the Consent Order and Agreement, this report presents the
results of the Osborne Disposal Site Remedial Investigation together with
requisite interpretations, conclusions, and an assessment of risk posed by
the site to public health and the environment. The remainder of this in'i-

] tial chapter provides introductory material with regard to:

I ° Site Description
0 Initial Site Characterization

1 ° Site Security Program, and
' ° Contents of this Report

i
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(̂  B. Site Description

The Osborne site is located in Pine Township, Mercer County, Pennsyl-
vania, in an abandoned coal strip mine about 15 acres in size. From the
1950s until 1963, Mr. Samuel Mooney operated the site as a disposal area.
The operation continued under the ownership of Mr. James Osborne from 1963
until 1978 when the site was closed by the DER.

The Osborne site is situated immediately north of Pine Street Exten-
sion, one-half mile east of Grove City, Mercer County, Pennsylvania as shown
in Figure 1-1. The site received industrial and allegedly potentially
hazardous wastes during the 1960s and 1970s. From time to time, the site
was used for the disposal of small quantities of miscellaneous debris as
wel 1 .

Figure 1-2 provides a sketch of the site. In the early 1900s, when the
site operated as a coal strip mine, a 1500 foot long pit was excavated in a

, southeast to northwest direction beginning near Pine Street. Early topo-
graphic maps show an elongated pond in the pit between the north and south
walls of the stripped area. As a result of subsequent disposal activities,
which apparently commenced in the southeast section near Pine Street, only
the northwesternmost third of the pond remains. In addition, two smaller
ponds are present southeast of the original pond along the base of the
highwall to the north. A small intermittent stream enters the north pond
from the north. There is no apparent surface drainage out of the pit area.
A wetland area and a small stream are located immediately south of the mine
spoils pile, and a roadside ditch runs along Pine Street near the site
access gate.

Disposed material extends from near Pine Street through the pit to a 5
to 10 foot high cliff of trash and debris adjacent to the large pond. The
majority of the material in the pit appears to be dark, coarse foundry sand.
Quantities of slag, scrap metal, wood, paper, and plastic matter are found
scattered around the entire site.
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Prior to initial remedial measures, approximately eighty 55-gallon
drums containing unknown materials were scattered about the site. Many of
the drums were crushed, rusted or bulged. Approximately 500 empty drums
were also present. Additionally, the site contained areas of soil appar-
ently contaminated from leaking drums.

The land immediately surrounding the landfill is agricultural in na-
ture. Effects of the past mining operations are evident near the site.
Adjacent to the top of the highwall on the north is a large field owned and
farmed by Mr. Ed McDougal, present owner of the Osborne site. The area to
the east is mostly wooded. New homes have recently been built to the north,

. •
along Enterprise Road. Several older rural homes also exist to the east.
South and east of the landfill are low- lying brush and wetlands on both
sides of Pine Street.

C. Initial Site Characterization

DER brought the site to the attention of the United States Environ-
mental Protection Agency (EPA) for inclusion under the "Superfund" program
following some preliminary sampling by DER and the EPA Region III Technical
Assistance Team. EPA subsequently ranked the site using the Mitre Hazard
Ranking System. NUS, an EPA contractor, developed a Remedial Action Master
Plan (RAMP) for the site. Cooper independently retained Hart to character-
ize the site.

Hart designed and carried out a preliminary inventory program to ident-
ify the types of waste at the site, estimate the quantity of potentially
hazardous surface waste, and characterize the degree of hazard. Prior to
any on-site activities, a safety plan was developed. Clusters of drums were
located and referenced to a grid. Four hundred and thirty three drums were
originally identified. Each drum was assigned an identification number and
inventoried for volume of material, condition, and possible contents. About
20% of the 74 full, sealed drums were selected for sampling based on drum
location, accessibility and condition. Hart fabricated and utilized a
remote drum opener in accordance with the site safety plan. The drums were
sampled for EP toxicity and disposal parameters and analyzed by Environ-
mental Testing and Certification Laboratories (ETC) in Edison, New Jersey.
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/ Several soil samples were also analyzed. Although the site appeared to pose
no danger to on-site personnel, Cooper opted to install a security fence to
restrict access by unauthorized personnel. In addition, Cooper wanted to
remove surface waste to mitigate any environmental threat posed by these
wastes and to facilitate on-site remedial investigatory activities. Hart
and Cooper worked closely with EPA and DER to develop the Site Security Pro-
gram for this purpose.

D. Site Security Program

Cooper, in coordination with EPA and DER, voluntarily started the
implementation of Initial Remedial Measures (IRM's) contained in the Site
Security Program. This program was conducted during the summer of 1983. A
chain link security fence with warning signs was installed by North American
Fencing Corporation of Pittsburgh, Pennsylvania around the perimeter of the
site. The IRM's also provided for the removal of drums, containers, and
soils of a potentially hazardous nature to insure the safety of persons
undertaking future activities at the site.

Surface waste removal contractors invited to bid on the cleanup were
provided with the results of Hart's initial waste characterization sampling
efforts. Associated Chemical" and Environmental Services, Inc., (ACES) of
Oregon, Ohio was selectee! as the waste removal contractor. The ACES team

. included Fondessy Enterprises, Inc., of Oregon, Ohio as the disposal facil-
! ity; Alert Laboratories, Inc., of Canton, Ohio as the chemical laboratory;

Delaware Container company of Coatesville and Keystone Cement Company of
j Bath, Pennsylvania, as fuels blending facilities; Delaware Container as the

treatment facility; and Delaware Container and NY-TREX, Inc., of Richfield,
Ohio, as transporters. During the summer of 1983, all visible drums and
soil contaminated by leaking drums were removed from the surface of the
site.

Following the implementation of the initial IRM's, Cooper and DER
entered into a Consent Order and Agreement which provided for the Remedial
Investigation of the Osborne Site previously discussed. Hart then conducted
the Remedial Investigation (conducted during the period late 1983 to early
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^. 1984) which included performing various tasks identified in the Consent
Order and Agreement Work Plan to gather information necessary for the sel-
ection, design, and implementation of remedial actions at the Osborne Site
if appropriate.

A security fence now surrounds the site and the surface of the site is
void of potentially hazardous materials. The site also contains a network
of groundwater monitoring wells and access roads.

E. Content of the Report

Chapter II of this report summarizes the field investigation activities
conducted by Hart. For each activity, the chapter presents the purpose of
the task and the methodology used to complete the task. Data gathered under
each task are reported as findings; in some cases, extensive raw data and
data reduction methods are found in appendices.

. Chapter III describes waste types and quantities found at the Osborne
site. The chapter presents a waste disposal history at the site, character-
izes surface and subsurface wastes and presents conclusions.

! Chapter IV addresses environmental impacts posed by surface water. Re-
gional and site drainage patterns and surface water quality are discussed.
Surface water users and potential contaminant migration pathways are identi-
fled.

Chapter V describes the environmental impacts posed by groundwater.
Regional and site hydrogeologic information is reported. Groundwater users
and potential groundwater contaminant migration pathways are identified.
Groundwater quality is discussed.

Chapter VI synthesizes all the data gathered and examines the risks
posed by the Osborne site to public health and the environment in a risk
assessment.

^ Chapter VII summarizes the conclusions reached in the report.
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CHAPTER II

SUMMARY OF FIELD INVESTIGATION ACTIVITIES

The Consent Order and Agreement Work Plan for the Remedial Investiga-
tion at the Osborne site was designed to provide adequate information to
determine the appropriate remedial actions to be undertaken at the site.
The specific objectives at the Remedial Investigation and the tasks neces-
sary to complete these objectives are discussed in Chapter I of this report.
This chapter provides a summary of field investigation activities designated
by these tasks, which were conducted at the Osborne site. The purpose,
methodology, findings, and conclusions are presented for the following
investigative activities:

A. Proton Magnetometry Survey
B. Electrical Resistivity Survey
C. Test Drill ing
D. OVA Field Analysis
E. Geophysical Borehole Logging
F. Downhole Television Inspection
G. Aquifer Testing (Pressure Testing)
H. Pumping Test of Well CPW-1
I. Monitoring Well Installation
J. Survey Work
K. Sampling

The above investigative activities were carried out in accordance with
the Consent Order and Agreement Work Plan. DER approvals were obtained
prior to the commencement and at the conclusion of each task. All work was
completed in accordance with the safety plan drafted for the site prior to
the commencement of on-site investigative activities. All drilling activi-
ties followed the safety plan. All on-site personnel were trained in the
use of respiratory protection, including the cartridge respirator and the
Self Contained Breathing Apparatus. An Organic Vapor Analyzer and an Explo-
simeter were used to monitor conditions around the drill rigs during all
on-site operations.
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\ ] A . Proton Magnetometry Survey

1. Purpose
• •

Hart conducted a standard proton magnetometry survey at the Osborne
site to indicate the number, locations, and types of buried metal objects at
the site.

2. Methodology

An EG&G Geometries model G846 portable proton precession magnetometer
was utilized to conduct a magnetic search. General calibration of the unit
to the earth's magnetic field was accomplished by consulting a map of the
total intensity of the earth's magnetic field. A reference point known to
be free of possible sources of magnetic interference was chosen. :

The point was located in the field to the east of the main gate (See
Figure II-l). Each 100 foot square block on the onsite grid was surveyed on
a sub-grid using a grid spacing of 20 feet. The reference point was re-
turned to after each section of the landfill was surveyed so that diurnal
changes in magnetic field could be recorded. At each grid point a measure-
ment was taken. High magnetic gradients resulting in an unstable magnetic
field were indicated automatically by the magnetometer. In addition,
magnetic surface interference maps were constructed (See Figure II-2).

Repeatability of the measurements was checked before, during and after
the survey and found to be in the range of ± 2 gammas. Correction for
diurnal magnetic field changes was not necessary due to the lack of magnetic
field variation at the reference point over the course of the survey.

3. Findings

Magnetic modeling normally used to identify the sizes, depths, and
types of objects causing magnetic anomalies was not possible. Under normal
conditions, the occurence of a buried metal object will produce a particular
magnetic moment and signature that can be used to determine the size, shape
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r~" and depth of the object. At the site, large masses of metal caused regions
•• of high magnetic gradients which resulted in unstable magnetic fields. This
i degraded the signals recorded by the magnetometer, preventing accurate
, interpretations. Interpretation was still possible, however, by mapping
1 regions of high magnetic gradients (see Figure II-3). An estimation of the

possible locations of large amounts of buried ferromagnetic materials was
made by subtraction of regions with sufficient ferromagnetic or electrical
surface interference from the regions of high magnetic gradients (see Figure
II-4).

i 4. Conclusions

. The magnetometry survey suggested that buried ferromagnetic materials
I were present throughout the entire central area of the disposal site.

Modeling could not determine the sources of the anomalies recorded in the
! area. Due to the large amount of metallic materials disposed of at the site

(i.e. scrap metal, foundry sand, etc.) it was not possible to determine the
types of objects buried at the site.

B. Electrical Resistivity Survey

1. Purpose

Hart performed an electrical resistivity survey as a prescreening tool
to indicate subsurface geologic conditions around the perimeter of the site.
Electrical Resistivity is commonly used to check for the presence of shallow
groundwater contamination plumes and geologic features such as soil types
and thicknesses.

2. Methods

The instrument used to perform the survey was a Bison Earth Resistivity
Meter (Model 2350 B). Two parallel survey lines separated by approximately
100 feet were run around the perimeter of the site as shown in Figure II-5.
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y, A constant "A" spacing, or separation of 100' between the current and
potential electrodes, was maintained throughout the survey. Dial readings
were recorded and multiplied by the electrode spacing to obtain an apparent
resistivity value at each station.

3. Findings

Figure II-6 shows apparent resistivity profiles for the two parallel
lines around the site. Readings taken near the pond or swamp areas tend to
show a lower resistivity due to the proximity of water.

4. Conclusions

The consistency of the values indicated that there were no anomalies
(i.e. unusually high or low measurements) in the immediate vicinity of the
site. These results suggest that soil types and thicknesses are uniform in
the area immediately surrounding the site. In addition, the results also
suggest the absence of shallow mine shafts (less than 50 feet deep) and
indicate the absence of obvious plumes of shallow groundwater contamination.

. C. Test Drilling

1. Purpose

Hart completed the drilling of a total of 19 test borings and wells at
the locations shown in Figure I1-7 to determine the geologic conditions and
soil types present at the site. The specific purpose for each series of
borings and wells is stated in the Consent Order and Agreement Work Plan and
their precise locations, depths, and constructions were approved by DER.

2. Methods

Hart hydrogeologists directed, supervised and inspected the drilling of
19 test borings and wells at the site. Hart personnel made observations and
measurements of all sampling activities and materials,, and kept records in

^ daily log books and on log forms.
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. Subsequent sampling and laboratory analysis showed that no prior-
ity pollutant compounds were present in the well, indicating that
this compound was not a priority pollutant. Since this well is
located in a coal mine spoils pile, there is a strong possibility
that this compound is a derivative of coal.

LW-1 Based on the prescreen, all samples collected from LW1 showed the
presence of volatile organic compounds. Concentrations ranged
from 10 to 100 ppm* in the interval from 0 to 31.5 ft., and were
1000 ppm or higher in the interval from 31.5 to 37.5 ft. In all
cases the GC analyses of these samples showed peaks exhibiting the
characteristics of methane at concentrations generally correl-
lating with the concentrations noted in the prescreen. Sample No.
S-6 showed a low level of volatile organic contamination apart
from the methane peak. Based on the characteristics of the split

• spoon samples, it appears that the methane is being generated from
the decomposition of fill material. This is especially true for
the interval from 31.5 to 37.5 ft. which had large amounts of root
material and wood.

I . LW-2 - The prescreen results of samples taken from LW-2 generally showed
concentrations in the 10 to 70 ppm* range in the interval from

I 0*22.5 ft, and, except for sample no. S-20, were clean in the
interval from 22.5 to 30 ft. In all cases where GC analyses were

| conducted, the analysis resulted in a small peak exhibiting the
1 characteristics of methane. Sample No. S-9 showed a low level of
t volatile organic compound apart from the methane peak. As in
; LW-1, it appears that the methane in this boring is being gen-

erated from the decomposition of the fill and/or spoil material.
Methane concentrations in this boring are generally lower than
those noted in LW-1. This is probably due to the decreased amount
of organic matter observed in this boring.

LW-3 - Prescreen results from sample nos. S-l through S-10 taken in the
interval from 0 to 15 ft were clean. Prescreen results from
sample nos. S-ll, S-12 and S-13, in the interval from 15 to 19 ft
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f
showed volatile compound concentrations in the 20 to 80 ppm*

. ̂ -/ range. GC analyses on these samples resulted in a small peak
I exhibiting the characteristics of methane. No other peaks were

noted. However, field observations of sample nos. S-ll, S-12, and
I S-13 indicated that these samples were contaminated with an oil-

like substance and exhibited an oily odor. It is possible, based
on this observation, that the compound noted was not methane, but
rather some other light compound or combination of compounds as-
sociated with non-chlorinated hydrocarbon products. Water in well
LW-3 was subsequently sampled and analyzed for volatile organic

< priority pollutants. Only benzene, an aromatic hydrocarbon,-was
i found at part-per-billion levels, indicating that the remainder of

this combination is probably due to non-chlorinated alphatic
hydrocarbons. Note that non-chlorinated alphatic hydrocarbons are
generally not considered to be priority pollutants.

LW-4 - All samples taken from LW-4 were clean.

W 4. Conclusions

The OVA was useful in the determination of the zones of subsurface soil
contamination and the proceedures required in setting the proper depth of
the well screen. OVA logs are provided in Appendix B. The OVA field screen-
ing supports the boring log information on the extent of the disposed matT
erial. The OVA logs indicate that volatile organic concentrations were
generally higest below the water table. Disposed materials above the water
table checked with the OVA appeared to be relatively clean, suggesting that
there Js relatively little subsurface soil contamination. LW-1 and LW-3
reflect the chemical composition of the leachate in the fill. The major
organic component identified by the OVA appeared to be methane. Analyses of
these leachate samples with the OVA was only a prescreening technique used
to indicate possible zones of contamination. Subsequent laboratory analyses
confirms that any non-methane organic compounds found in the leachate are
generally non-priority pollutant compounds.
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<
E. Geophysical Borehole Logging

i i.

[ Hart performed the geophysical borehole logging of well DMW-1 and holes
DMW-2 and DMW-3 to confirm the depths of formations and geologic contacts.
Geophysical borehole logging was utilized in boreholes DMW-2 and DMW-3 to
provide geologic control data in lieu of rock cores in these locations.
DMW-1 was logged for comparison with the geologic log of the continuous rock
core at that location. Geologic control in these holes aided in the inter-

, pretation the lithology in and between the holes so that zones could be
identified for subsequent permeability testing.

2. Methods

I Hart directed Applachian Coal Surveys (ACS) of Pittsburgh, PA in the
geophysical logging tasks at the Osborne Site. Several logging suites were
run. DMW-2 and DMW-3 were logged using full standard lithologic and ground-

^ water logging suites.

[ These open hole suites consisted of spontaneous potential and resis-
tivity electric logging, natural and gamma ray logging, density logging,

I caliper logging, and temperature and fluid conductivity logging. DMW-1, as
a cased hole, was logged using only natural gamma and density logs. The

? presence of the well casing prevents quantification of the density log,
although the log may be used for qualitative interpretation. ACS provided

; the complete geophysical logging system from Well Data Reconnaissance of
DallaSj Texas mounted in a light truck. Each probe was calibrated at each
well before the run. Logging speed was held at about 30 feet per minute.
Logging results were simultaneously recorded on stripchart paper.

3. Findings

Appendix C includes the results of the various logging suites for
^ the three holes. The elevations of the formations and formational contacts
^-' were carefully derived from the geophysical logs, recovered rock cores, and

i
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drillers records. This information was utilized to delineate zones for
later permeability testing.

4. Conclusions

This technique permitted utilization of an additional lithological
interpretative technique to compare geophysical borehole logs with recovered
rock cores. Geophysical logging aided in the correlation of geologic for-
mations (i.e., aquifers and aquieludes) across the site at locations and
depths at which rock coring data was hot available. The geophysical logs
were also used to compare the site to other areas off site for which logs
were available (e.g., Poth, 1963).

F. Downhole Television Inspection

*
1. Purpose

Hart conducted an inspection of borehole CMW-1 utilizing a downhole
television camera for the purpose of characterizing potential void areas
encountered during drilling.

2. Method

Geoprobe Inc., of Pittsburgh, PA was subcontracted to perform the
downhole TV inspection. A camera specifically designated for this type of
work was coupled with one of two types of lens attachments. First, the hole
was logged with the side looking attachment. Then, the hole was logged for
a second time with a down looking attachment. A video tape was made of the
entire'procesrfor data review and evaluation.

3. Findings

At a depth of 68.5 ft below ground level, what appeared to be the
ceiling of a mine was viewed. Further advancement of the camera could not
be accomplished due to collapse and in-filling of material in the borehole.
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y~ Sediment clouding the water prevented an estimation of the extent of the
void. However, Figure II-8 shows various zone-s of broken up rock character-
istic of roof collapse or subsidence.

4. Conclusions

The borings and subsequent Inspection suggest the possibility that at
least one mine shaft exists on the northeast side of the site. However, it
is likely that, as the mine roof subsided, small void areas were opened in
the collapsing rock above, and these small voids were filled with collapsed,
broken and loose rock material creating the zones noticed on the video
monitor.

G. Aquifer Testing

1. Purpose

Hart conducted pneumatic packer testing of each of the lithologic units
open in drill holes DMW-2 and DMW-3 to determine the permeabilities of these

1 units. Pneumatic Packer Testing is the most appropriate method of measuring
the in-situ permeability of a rock at depth. Permeability, the capacity for
a material to transmit fluid, is the single most important factor control-
ling groundwater movement. Aquifers whether in rock or soil typically
exhibit high permeabilities and can serve as pathways for contaminant migra-
tion. Confining layers, or aquicludes, exhibit low permeability and may act
to slow or stop contaminant migration through groundwater. Through permea-
bility testing, the ability of each zone of rock to act as a barrier or
pathway to transmit contaminants through groundwater to receptors can be
evaluated.

2. Methods

Hart directed Lininger to perform packer testing of the various aqui-
fers and confining layers opened in drill holes DMW-2 and DMW-3. Depth of
zones to be tested was determined utilizing core logs,geophysical logs and

^ drillers logs. At least one zone representative of each sand or shale
lithologic unit was chosen for testing.
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The packer assembly was lowered to the proper zone. The packers were
inflated to the proper pressure with compressed air utilizing tanks from
self contained breathing apparatus units. This isolated the five foot zone
of bedrock between the two packer units. Water was then pumped into the
zone at a low and constant pressure, creating a constant artificial head.
Operating pressures were stabilized with the use of a gate valve until they
remained constant. Pressures were then checked with a pressure gauge and
recorded for later use in permeability calculations.

•
Each zone was tested for a period of five minutes, and the amount of

water received by the zone was recorded with the use of a standard water
meter. Nine zones representative of the major hydrogeologic units of in-
terest were tested in each drill hole using this technique.

3. Findings

Operating pressure and water volumes were used to calculate the permea-
bilities for each of the zones tested. Adjustments were made for pipe loss
where necessary. Raw data and calculations can be found in Appendix D.
Table II-l shows the permeability measured for each zone tested.

4.- Conclusions

As expected, higher permeabilities were found in the sandstone units.
Shale zones separating these units, however, were measured to have a per-
meability of essentially zero, indicating very low to no potential for
vertical migration of contaminants to underlying aquifers.

H. Pumping Test of Well CPW-1

1. Purpose

In order to determine whether the void at location CPW-1 might serve as
a pathway for contaminant migration Hart conducted a large capacity pumping
test to effect a water level drawdown to evaluate the volume of the void.
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w TABLE II-l
* PERMEABILITY TEST RESULTS

( Test Zone
! Depth Elev. Hole K

(in ft.KHSL) DjMWjf Cm/sec Lithology Formation
I 1249-1254 3 1.74 x 10"5 Sandstone Homewood

1235-1240 2 LT 10"8 ., Sandy Shale Homewood
i 1209-1210 3 1.86 x 10.7 Sandstone Homewood

1205-1210 2 2.68 x 10.2 Sandstone Homewood
1179-1184 3 1.71 x 10 * Sandstone Homewood

I 1175-1184 2 LT 10"8 Shale Mercer
i 1154-1159 3 GT 2.07 x 10 Sandstone Upper Connoquennessing

1150-1155 2 8.84 x 10 « Sandstone Upper Connoquennessing
1144-1149 3 GT 1.65 x 10 s Sandstone Upper Connoquennessing

1 1140-1145 3 LT 10"8 Shale Middle Connoquennessing
> 1115-1120 2 2.71 x lOll Sandstone Lower Connoquennessing
v, 1104-1109 3 4.88 x 10? Sandstone Lower Connoquennessing

1089-1104 3 2.90 x 10 Sndstone Lower Connoquennessing
| 1185-1090 2 LT 10~8 Shale Burgoon Shale Unit .

1059-1064 3 3.02 x 10*4 , Sandstone Burgoon
J 1050-1055 2 GT 5.18 x 10 * Sandstone Burgoon

1039-1044 3 LT 10*8 c Sandstone Burgoon
j 1025-1030 2 9.45 x 10 3 Sandstone Burgoon
4

1 LT Less Than
GT Greater Than
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O 2. Methods

Lininger Drilling and Pumps set a large capacity submersible pump into
i well CPW-1. Pump discharge was measured continuously with an orifice meas-
' urement device constructed by Lininger. The pump test was conducted for a

period of three hours. Water levels in well CMW-1 and the small pond were
measured and recorded throughout the test to monitor the drawdown in the
formation voids or possible hydraulically connected areas.

3. Findings
•

Figure II-9 shows the orifice method of measurement and the calculation
j of pumping rate (after Johnson, 1973). Figure II-9 also shows the pumping
' rate as a function of time and reports the total volume of water removed
. during the pumping test. Although approximately 50,000 gallons of water was
1 pumped out over a period of three hours, no significant drawdown was noticed

in either the pond or the CMW-1 well. A noticable drawdown would have been
\ r, effected for the reported range of permeabilities of the formation if the

water was removed from the intersticial pore spaces or bedding planes frac-
tures, within the formation.

4. Conclusions

. The lack of a noticeable water level drawdown indicates the possibility
! that water was entering the well from a rather extensive void area. The

difference between water levels in the fill and the void area, however,
indicate that although the disposal area and the void may be in.hydraulic
connection, £low may be restricted through this boundary. In addition, the
lack of water level drawdown in the Homewood formation at that location
during the test also indicated the lack of a significant hydraulic connec-
tion in this instance as well.
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I. Monitoring Well Installation

1. Purpose

Hart installed 18 monitoring wells and one large capacity pumping well
at the locations shown in Figure 11-7 in order to monitor the different
aquifers for chemical and hydrogeologic parameters.

2. Methods

Hart directed* Lininger to Install several types of wells at various
depths based on geologic data and the results of the OVA analyses. For
example, two-inch PVC monitoring wells were Installed in each of the three
NX cored bedrock holes (DMW-1, MWW-1 and CMW-1). Four-inch "PVC was used in
the installation of the SW and LW series wells. The SW-series wells were
screened in glacial overburden or mine spoil water bearing zones. Two of
the four LW series wells were screened in zones reflecting actual leachate
conditions. Only the top few feet at locations LW-2 and LW-4 consisted of
disposal material, since the limits of the disposal site did not extend as
far as was thought. LW-2 and LW-4 were screened in mine spoil material.

A Bucyrus-Erie 22-W Cable tool drilling rig was utilized to drill the
j UMW series wells, as well as wells DMW-2, DMW-3 and CPW-1. These five UMW

series wells were constructed of welded steel casing driven into the bedrock
1 surface to prevent leakage from higher water bearing zones. These holes
1 were finished as open holes in the Homewood Sandstone bedrock aquifer.
I
1 Wells DMW-2 and DMW-3 were drilled into the Burgoon sandstone as 6 inch

open holes. A 4" PVC screen and casing was inserted following geophysical
logging and aquifer permeability testing.

As noted, one well (CPW-1) was finished in the Clarion formation for
the purpose of performing a pump test to examine of the potential extent of

| void areas encountered during previous drilling.
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In addition, wells MMW-1, DMW-2, and UMW-2, which were installed
^ through possible mine void zones, were double cased to prevent water from
l the mine voids from entering lower zones.

1

I

I
I

During the latter stages of the field Investigation, spring meltwaters
and heavy rains caused flooding in several areas of the site. The worst
flooding occurred in the area of wells DMW-1, SW-4, UMW-5. Water was within
4 Inches of the top of the wells at this location. These well casings were
extended approximately two feet to insure that floodwaters did not enter the.
wells. The land surface immediately surrounding these wells was raised
accordingly to prevent excess standing water.

.Appendix E presents well construction diagrams for all the wells at the
Osborne Site. All major water bearing zones of consequence were included in
the Osborne groundwater monitoring system.

t\_> The water table aquifer at the site, which could act as a surficial
groundwater pathway, is monitored by the LW and SW series wells. Wells LW-1

I and 3 are screened in landfill material. Wells LW-2 and 4 are screened in
mine spoils. Wells SW-3 and 4 are also screened in mine spoils. Well SW-2

I appears to be screened in glacial /alley till material. Well SW-1 is
screened in the glacial deposits overlying the cornfield. Well CMW-1 moni-
tors the Clarion formation and the possible void zone. Wells UMW-1 through
5 monitor the Homewood formation. One well, MMW-1, monitors the Upper
Connoquennessing formation for groundwater quality. Because very little of
the Upper or Lower Connoquennessing groundwater is used, no other wells were
instaTTed in this formation. Wells DMW-1 through DMW-3 monitor the Burgoon
formation, a major source of groundwater supply in the area.

4. Conclusions

All well construction, installation and development procedures were
conducted in accordance with the Consent Order and Agreement Work Plan. DER
approved well designs and locations prior to any drilling activities at the
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5 _ site. DER approved all completed wells following their installation. Each
<^ well is currently functioning as its design indicated, except for well SW-1.

| Due to the nature of the deposits at location SW-1, well SW-1 had to be set
in low permeability glacial materials. These materials prevent adequate

| recharge of the well. Sampling and analyses of these wells are discussed
later in this report.

J. Survey Work

! 1. Purpose

Hart surveyed well casing elevations and spatial locations in order to
determine groundwater flow characteristics at the site. Hart also performed

I a detailed topographic survey of the site for use in surface drainage map-
ping and engineering calculations of disposed materials.

I
- 2. Methods
'.? _
^ Hart performed an elevation survey at the site using an automatic

level. Distances were measured by a stadia and were checked with a mea-
I suring tape. Relative elevations were accurate to t 0.01 feet. A permanent

benchmark at the site was located at the base of the stationary terminal
I fence post at entry gate to the site. This benchmark was tied to a USGS

Benchmark located from the Grove City quadrangle map at the corner of
• Diamond and Enterprise roads, accurate to ± 0.5 feet absolute elevation.

Prior to the remedial investigation, Hart directed Norman Straub, P.E.,
I L.S., of Grove City in the performance of the emplacement of an initial grid

system" over the surface of the site. The work was performed with and tied
| into a property boundary survey conducted as part of the Site Security

Program. Well casing elevations and locations, as well as both a map made
| by Straub in 1973 and Hart's 1983 map, were all referenced to the same grid
* to which all other site activities were also referenced. A new topographic

map was prepared which more accurately reflects the landfilled surface at
the time of this investigation.i

i
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Hart also performed a monitor well casing elevation survey following
the completion of the wells. Wells DMW-1, SW-4, and UMW-5 required re-
surveying following the casing extension program previously discussed.

3. Findings

Well casing elevations are reported later in this chapter in the sec-
tion on sampling. Straub1s 1973 topographic map, as referenced to the site
grid, is included as Figure 11-10. Hart's 1983 topographic map is included
as Figure 11-11. Further analyses of these maps may be found in Chapter
III, Waste Types and Quantities.•

4. Conclusions

All on-site activities were referenced to the grid on-site. In addi-
tion, the reference grid was also tied into a property boundary survey.
Hart tied elevations (+ 0.01ft) on the site to a USGS benchmark (+ 0.5 feet
above mean sea level) located at intersection of Diamond and Enterprise
Roads. A new topographic map of the site was constructed. The site appears
to have accepted a layer about ten feet thick of disposed material between
1973 and 1978 in the central part of the disposal area. Well casing ele-
vations and locations were used to determine groundwater surface elevation
and calculate flow direction and gradient, presented later in this report.

K. Sampling

1. Purpose

The purpose of the sampling program at the Osborne site was to assess
the quality of the groundwater, surface water, and leachate. Hart collected
samples at the site on three separate occasions: December 5th through 9th,
1983; January 18th through 20th, 1984; and April 2nd through April 4th,
1984.

On the first sampling trip, Hart collected six surface water samples at
the locations shown in Figure 11-12 and twelve groundwater samples from the
groundwater monitoring wells shown in Figure II-7. In addition, Hart col-
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lected four seperate leachate samples (for volatile organic analysis only)
W and one composite leachate' sample from the four leachate wells (LW1 through

I LW4 as shown on Figure II-7).

I On the second sampling trip, nine groundwater samples were collected:
' five from the uppermost aquifer monitoring wells (UMW1 through UMW5), one
, from the middle aquifer monitoring well (MMW-1), two from the deep aquifer
! monitoring well (DMW-1) (one sample was filtered and analyzed for metals

only) and one from the Clarion formation monitoring well (CMW-1).

On the third sampling trip, three groundwater samples were collected
i from the deep aquifer monitoring wells (DMW-1 through DMW-3).

l 2.. Methods
l • • •
I Before sampling the groundwater and leachate wells, water level mea-
I surements were taken with a steel tape to a precision of t 0.01 foot and

recorded for the determination of hydraulic gradients and groundwater flow
I ̂  directions. Water level measurements are presented in Table II-2. Except

as noted, a minimum of three well volumes was then evacuated to insure a
| representative sample. The amount of water evacuated from each well, during

sampling is presented in Table II-3.

• Following well evacuation, a bailer was lowered into the well to col-
. lect the sample. On the first sampling trip, teflon coated copper bailers
i were used. The bailers were field washed with acetone and methylene chlo-

ride prior to use in each well. On the second and third sampling trips,
i bottom loading stainless steel bailers with teflon check valves were used.

Methylene chloride was replaced by methanol due to the detection of methy-
lene chloride in some of the the initial samples. A new piece of nylon cord
at least 10 feet in length was also used to lower the bailer into the well.
The first 3 bails of water were wasted from each well before retaining
groundwater samples to assure that the bailers were thoroughly rinsed of
cleaning agents prior to sample collection. Samples were then poured di-
rectly from the bailer into sample bottles and stored on ice in shuttles for

^ delivery to the laboratory.
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L ' • TABLE II-2
WATER LEVEL MEASUREMENTS

Water Surface Elevation (MSL'J by Date
Casing

Well Elevation 12/6-9/83 1/18/84 1/20/84 3/1/84 3/7/84 3/15/84
(MSL ft)

LW-1
LW-2
LW-3
LW-4

SW-1
SW-2
SW-3
SW-4*

UMW-1
UMW-2
UMW- 3

, UMW-4
UMW- 5*

1,302.81
1,306.11
1,304.90
1,292.62

1,328.71
1,289.59
1,322.10
1,300.70

1,307.10
1,328.45
1,293.70
1,322.39
1,300.76

1,294.32
1,292.92
1,291.05
1,287.84

1,300.06
1,288.18
1,290.66
1,295.15
1,280.47
1,281.75
1,278.28
1,280.48
1,293.74

1,295.18
1,293.62
1,291.83
1,297.78
1,301.14
1,287.79
1,289.65
1,294.96
1,280.46
1,281.89
1,278.39
1,280.52
1,294.22

1,295.00
1,293.37
1,291.64
1,287.66

1,301.16
1,287.69
1,289.55
1,294.78
1,280.34
1,281.67
1,278.24
1,280.41
1,294.14

1,297.88
1,296.36
1,294.45
1.288.93

1,301.37
1,288.84
1,290.54
1,297.58

1,280.82
1,282.22
1,278.84
1,281.18
1,296.63

1,297.56
1,296.29
1,294.01
1,288.47

1,301.43
1,288.47
1,291.00
1,297.22

1,280.77
1,282.00
1,277.17
1,280.90
1,296.24

1,297.06
1,295.16
1,293.34
1,280.39

1,301.48
1,285.03
1,289.52
1,296.54

1,279.02
1,279.25
1,261.74
1,277.21
1,295.51

DMW-1* 1,301.12 1,250.48 1,250.24 1,250.19 1,250.24 1,250.34 1,255.15
MMW-1 1,329.24 1,265.44 1,255.61 1,255.59 1,256.06 1,257.11 1,259.15
CMW-1 1,328.84 1,284.35 1,294.02 1,284.67 1,285.19 1,285.50 1,285.19

'* Due to potential flooding problems, casings on these wells were extended on 4/2/84.
At that time, two deep (DMW series) wells were installed and surveyed. The new casing
elevations are:

SW-4 1,303.51
UMW-5 1,303.68
DMW-1 1,303.84

i The current casing elevations and water levels taken on 4/4/84 in the DMW wells are,
j respectively:

DMW-1 1,303.84 1̂,248.46
DMW-2 1,326.30 1,248.43
DMW-3 1,294.54 1,249.49
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j TABLE II-3
WPIL EVACUATION DATA

i
Vnlimr n̂ ort Prior to Sampling foals]

1CA164

350
UMW-1 g 330UMW-2 330 36Q
UMW-3 3 430
UMW-4 1680
UMW-5 168°

l? 6-25CMW-1 2 6Q

Note:
i A minimum of 3 well casing

to assure a representative
I noted.
i

* 1 volume only
** 2 volumes only

150 15°DMW-1 .50 «0
DMW-2 - 2
DMW-3
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Chain-of-custody procedures were followed throughout the sampling
program in accordance with standard EPA protocols as set forth in EPA Docu-
ment #600/2-80-018. On the first sampling trip, the samples were shipped
via Federal Express to Environmental Testing Corporation (ETC) for priority
pollutant, analysis. On the second and third sampling trips, the samples
were hand-delivered to ETC.

»
3. Analytical Program

All of the samples collected were analyzed for priority pollutants by
Environmental Testing and Certification (ETC) of Edison, New Jersey. ETC
supplied all bottles, preservatives, ice packs, shipping containers, ana-
lysis request forms, and chain-of-custody forms in accordance with the
standard EPA protocols set forth in EPA Document #60012-80-018.

After receiving the samples, ETC prepared and analyzed the samples for
priority pollutants using EPA method Nos. 624, 625, and 200.1 through 200.98
as set forth in the Federal Register, 3 December 1979, pages 69532 and
65940, and "Methods for Chemical Analysis of Water and Waste," EPA Document
#600/4-79-020, respectively.

4. Findings

For each sample, a report was provided with analytical results, method-
ology, quality control/quality assurance information and chain-of-custody
forms. ETC has also provided a Data Management System Summary Report which
lists, for each sample location and date, the compounds detected above the
EPA method-Detection Limit. This Report is provided in Appendix F. The
reduced chemical data and a discussion are provided in the Surface Water and
Groundwater Quality Sections (Chapters IV and V).

5. Conclusions

Compounds which were detected were present in the low parts per billion
range. Low levels of volatile organic compounds were detected in some of
the leachate and in some of the Homewood wells. Some low levels of organic
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compounds were .1M detected in the Burgoon Fomatlon In *£*̂ >
analytical data suggested that any eo«t.i1i.ticn present at the .ite is
present only 1n very low concentrations..
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CHAPTER III

WASTE TYPES AND QUANTITIES

This chapter presents information on the types and quantities of wastes
disposed at the Osborne Site. • This information was developed from data and
analysis obtained from aerial photos, on-site observations, the initial site
characterization, the waste removal operation during the Site Security
Program, test boring magnetometry data, OVA logs and leachate well chemical
analysis. It 1s organized -into four sections:

A. Waste Disposal History
B. Characterization of Surface Wastes
C. Characterization of Subsurface Wastes
D. Conclusion

A. Waste Disposal History

The site was operated as a disposal area by Mr. Sam Mooney from the
1950's until 1963. The operation continued under the ownership of Mr. James
Osborne from 1963 until 1978. The site was closed by the DER in 1978.

r Materials disposed over the life of the Osborne site included indus-
i trial waste, with lesser amounts of municipal refuse and allegedly hazardous

wastes. All disposal activities were conducted within the 15 acre topo-
1 graphic valley created by past coal strip mining operations. The primary

materiarl disposed was foundry sand.
!

Hart inventoried, analyzed, and arranged for the removal and off-site
, disposal of drums and contaminated soil on the surface of the site as part

of the Initial Remedial Measures. Data generated both from the Initial
. Remedial Measures and the subsequent Remedial Investigation contributed to
' the understanding of the waste types and quantities buried at the site.
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r~ Figure III-l shows the current surface features at the site including
the pond locations, and the extent of the spoils piles and the disposal

) area. The determination of spoils piles and disposal area boundaries was
based on aerial photo interpretations and field observations during the

I remedial investigation activities. The foundry sand was apparently disposed
from southeast to northwest into the strip mine area. Infilling of the pond

| eventually raised portions of the land above water. Infilling continued up
to the locations of the ponds currently on-site.

I
I
I

The clay underlying the Brookville coal became exposed upon, the removal
of the coal. The clay, which appears to be continuous under the site, forms
the bottom of the disposal area.

B. Characterization of Surface Wastes

Extensive information on the surface wastes at the site was developed
during the removal of all surface drums and contaminated soil as an Initial
Remedial Measure.

. As part of the IRM, Hart designed and carried out an Inventory program
I to characterize the degree of hazard at the site and determine the waste

types and quantities at the site. As a part of this effort, clusters of
I drums were located and designated as shown on Figure II1-2. Four hundred

and thirty-three drums, of which 74 were full and sealed, were originally
f identified. About 20% of the drums were selected for sampling based on drum
1 location, accessibility, and condition. Each drum was assigned an ID number
I and inventoried for volume, apparent types of materials, and drum condition.
i • Representative samples from the drums were collected for chemical analysis

* a— •• *

to provide prospective bidders with an indication of the types of waste to
I be disposed. Laboratory results are provided in Table III-l.

j Associated Chemical and Environmental Services, Inc., (ACES) of Oregon,
Ohio was selected as the surface waste removal contractor. The ACES team

[ included Fondessy Enterprises, Inc., of Oregon, Ohio, as the disposal faci-
lity; Alert Laboratories, Inc., of Canton, Ohio, as the chemical laboratory;

O Delaware Container Company of Coatesville and Keystone Cement Company of

300469



S-3
i 9 1 r\_Mi*<

\

UC.I

*

GRID SPACING* 100 FT.

300470

FIGURE III-l
SURFACE FEATURE
LOCATION MAP
OSBORNE SITE

FRED C. HART ASSOCIATES, INC.



a+oo

11+00

10400

SUKVCT KFCKNCE Knrr

KEY:
[DRUM CLUSTER BOUNDARY 300471

GRID SPACING. 100 FT. FRE£> c< _HART A88OC|ATE8. ,NC.

FIGURE 111-2
DRUM CLUSTER
LOCATION MAP
OSBORNE SITE



i

f

K
1
3

<

I S
u v>
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r Bath, Pennsylvania, as fuels blending facilities; Delaware Container as the
treatment facility; and Delaware Container and NY-TREX, Inc., of Richfield,

* Ohio, as transporters.

! Table HI-2 provides a summary of the ACES drum inventory. Of the 603
drums restaged, 460 were empty. In addition, 45 cubic yards of contaminated

) soil was staged, removed, and disposed. A total of 63 drums were sampled.
Data are summarized in Table III-3.

•
Drums were categorized into groups of organic liquids, organic liquids

with high halogen content, sludges, aqueous liquids, drummed solids, and
soil solids. A composite of all samples in each group was made by mixing an
equal aliquot of each sample. These composites were each analyzed for EPA's
Priority Pollutant List. A summary of the data is provided in Table HI-4.

I The composite samples from the 83 drums which were full and sealed
identified 2 organic and 8 inorganic priority pollutants out of the total of

] ^ 129. The maximum concentration of any organic priority pollutant in these
1 filled and sealed drums was 0.5 percent. The concentration of inorganic
( p r i o r i t y pollutants was in the low parts-per-million with the exception of

one measurement of 4,400 ppm of lead in one sample.

i C. Characterization of Subsurface Wastes

! The horizontal extent of the disposal area was determined utilizing
i

aerial photos and topographic maps, evaluating locations of the spoils piles
! and strip mine walls and by making suitable assumptions for.the side slopes.

Cross-sections- were developed from test boring data. Cross-sectional areas
were calculated with the use of a planimeter. These cross-sectional areas
were used to calculate the volume of the disposal area using the standard
engineering method of "End Averaging." The estimated volume of the disposal
area is approximately 233,000 cu. yds. A complete explanation of the meth-
odology used in these volume calculations may be found in Appendix G.

i
^ Test borings within the area of waste disposal at the site were subse-
^ quently used to indicate the types and depths of buried waste at the site.
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TABLE HI-2

Summary of ACES Drum Inventory

Cluster Drum Count

A . 48
B 102
C 126
D • 12
E 14
F 33
G 55
H 49
I 50
J 114

SITE TOTAL 603

Drum Breakdown by Contents
• ̂  Liquids 83
i Solids 60

Empty 460

1

{.
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Test borings indicated that foundry sand is the major component of the
disposed material. Traces of wood waste were also found. No drums were
encountered during test boring operations.

Magnetometry was unable to determine if magnetic anomalies were actual-
ly drums or other metallic materials.

The field screening of test boring samples with the OVA suggests that
there is relatively little subsurface organic contamination, particularly
above the water table. The major organic component identified by the OVA
appeared to be methane.

The leachate wells identified a limited number of priority pollutants
at low and isolated concentrations. Generally low concentrations of benzene
(109 ug/1), nickel (87 ug/1) and chromium (60 ug/1) were detected. Lead
(260 ug/1), mercury (4.2 ug/1) and arsenic (33 ug/1) were also detected.
However, PADER1s filtered samples showed lead levels at less than 10 ug/1,
mercury levels at less than 1 ug/1, and arsenic levels at less than 10 ug/1.
These differences in concentration levels suggest that most of the lead,
mercury, and arsenic in the leachate is due to suspended solids. Metals
tend to adsorb onto suspended solids, and therefore do not travel in ground-
water as readily as they would if in solution.

D. Conclusion

Data developed during the course of the remedial investigation suggest
that there are at present limited and isolated sources of low level contami-
nation at the Osborne site. The major points are that:

0 Most of the waste by volume is foundry sand.
0 Filled and empty drums and contaminated soil once occupying the

surface of the site have been removed.
0 Chemical analysis of the wastes present in the full and sealed

drums showed low concentrations of a limited number of priority
pollutants.
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° Chemical analysis of the leachate wells identified a limited
- number of priority pollutants at low concentrations.

I ° The OVA field screening of test boring samples within the limits
of the disposal area indicated very little contamination above the

| water table.
0 The OVA Indicated low levels of organics in the leachate. Subse-

quent laboratory analyses of the leachate showed that most were
non-priority pollutant compounds, although low concentrations of a
limited number of priority pollutants were detected.
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I CHAPTER IV

; SURFACE WATER

i This chapter describes the regional drainage patterns and the specific
' drainage pattern at the Osborne disposal site. A description of the poten-

tial surface water pathways which might lead to contaminant migration is
presented, and the potential surface water users are identified. Surface
water quality data based on the sampling conducted by DER, EPA and Hart are
tabulated. A brief discussion on the type and levels of organic and inor-
ganic contamination detected at the site is also presented.

A. Regional Drainage Patterns

The Osborne site is located in the Wolf Creek watershed of the Beaver
. River Basin. Figure IV-1 shows the location of the site on a map of desig-
| nated watersheds in the area. No formal studies or plans have been produced

for the area of the site, and state mandated stormwater management planning
{~" has not yet been implemented in the Grove City Area (MCRCP, 1983).v,_/

1 Figure IV-2 shows an area drainage map prepared from the topographic
map of the Grove City Quadrangle (USGS, 1943). This map indicates that

J surface runoff in the region will eventually drain into Wolf Creek. The
topographical high area on which the site lies is known as a "hydro!ogic
island," a concept treated by Poth (1963) in his description of the geology

j and hydrogeology of the area. The topographic lows which drain this hydro-
logic island are fed by runoff and also by components of groundwater dis-

i
charge.

*" *•— - *

Figure IV-3 illustrates the site soils relationships and the concept of
the hydrologic island as it relates to soils. The soils in the area of the
site consist generally of gravelly or silty loams of the Chenango or Brace-
ville Series. These soils are well-drained to very poorly drained, gently
sloping to moderately steep, are underlain by sandy and gravelly deposits,
and can be found on moraines and stream terraces near the Osborne site.
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Runoff into these streams flows to the north into the unnamed creek
^y or south into Swamp Run, both ultimately draining into Wolf Creek. Some

j smaller component of runoff flows west, directly into Wolf Creek, which
flows to the south past Grove City.

Figure IV-4 shows annual rainfall and evapotranspiration in north-
western Pennsylvania. The map Indicates an annual rainfall of approximately
40.2 Inches for the Osborne site. Annual evapotranspi ration at that location
is approximately 24.5 inches, leaving approximately 15.7 inches.available
for Infiltration and runoff.

B. Site Drainage

Hart prepared a topographic map of the site (Appendix F). From this
map, Hart prepared the site drainage map presented in Figure IV-5.

The present drainage patterns of the site are different than the nat-
ural drainage conditions. They have been altered due to the strip mining
operations at the site. Figure IV-6 shows the evolution of the natural
drainage conditions into the existing drainage patterns on the site. Inter-
pretation of stereograph!c aerial photographs indicates that the creek
flowing into the pond from the north was probably flowing through the area
of the present day spoils piles. The stream was displaced due to the re-
placement of excavated mine spoils in or adjacent to the stream bed. As a
result, an artificial drainage divide was created across the stream bed
resulting in the swamp area to the west of the site. Continued alteration
of the terrain deflected the runoff from the stream into the pond on the
site.

The area covered by the pond was excavated to a depth of approximately
30 to 35 feet below the present water levels while the mine was still in
operation. The pond, fed by surface water runoff from the area north and
northwest of the site and most of the property on-site, has no apparent
outlet. Since the pond water has no apparent outlet and is in direct hy-
draulic connection with the water in the fill area, the entire disposal area

,'" of the site acts as a reservoir for collected surface water. Water levels
in the pond and disposal area fluctuate due to seasonal runoff, for this
reason, water levels tend to be higher in the spring and summer months.
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C. Potential Surface Water Pathways
W

With the exception of one small area on the southern boundary of the
site, the site drainage patterns prevent surface runoff generated on the

i site from leaving the site. Most surface runoff generated on the site or
i flowing onto the site ends up in the ponds and recharges the groundwater

system.

The only exception is a small area to the south of the gate. Surface
water drains from this area into the stream which crosses the road. Based
on the chemical analysis of surface water draining this area, there is no

: evidence of any contamination leaving the site through this pathway.

I Consequently, there are no apparent potential surface water pathways
1 that could serve as pathways for contaminant migration.

I D. Surface Water Users

I Swamp Run, approximately one mile south of the site, receives waters
from intermittent streams near the Osborne Site and drains into Wolf Creek.

I Both Swamp Run and Wolf Creek are used locally as fishing areas. The local
swamp is used by wildlife and migratory waterfowl. Outside of recreational

• uses, no other uses of local surface waters for water supply or industry
! have been reported.

j E. Surface Water Quality

I No background data apparently exists on surface water in the area of
the site. However, surface water samples were taken at the site by DER in
1977 and 1980, and EPA in 1981 and 1982. Hart has collected surface water
samples in December, 1983 at the locations shown in Figure IV-7.

The'results of the 1977 and 1980 DER sampling and the 1981 EPA sampling
are shown in Table IV-1. Iron, a characteristic of acid mine drainage, was
detected in both the on-site lagoons (260 to 6020 ug/1) and site drainages

C

300435



' r

100' ZOO*

SCALE .N FEET

-1 • SURFACE WATER 6AMPLE LOCATION

FIGURE IV-7
SURFACE WATER

SAMPLING LOCATION MAP
OSBORNE SITE

FRED C. HART ASSOCIATES, INC.



I

I

iv-ii

(19,650 ug/1) on the DER sampling trip. Insignificant concentrations of
«

iron and manganese were found in the northern lagoon in the 1981 EPA sam-
pling survey.

•

The results from the November, 1982 EPA sampling survey and the Dec-
ember, 1983 Hart sampling survey are shown in Table IV-2. On the EPA sam-
pling trip, low levels of metals were detected in the northern lagoon.
Samples taken from the swamp contained zinc at 4,809 ug/1 and lead at 96
ug/1. Hart's .samples showed low levels of copper (5.0 - 68.0 ug/1), nickel
(11 - 15 ug/1), and zinc (66.0 - 140.0 ug/1) in the surface water. Iron,
zinc, nickel and copper are also common constituents of acid mine drainage
(Gang, 1974).

Low levels of organic compounds were also detected in the on-site
lagoons and the adjacent swamp in the 1982 EPA samples. The source of this
contamination 1s likely due to the drums which were found floating in the
pond. The lagoon contained chloroethane (7.1 ug/1), 1,1-dlchloroethane (6.3
ug/1), 1,1,1 trichloroethane (1.4 ug/1) and trichloroethylene (0.6 ug/1).
The swamp contained phenol (12 ug/1) and di-n-butyl phthalate (3.57 ug/1).
After the drums were removed, no organics were detected above the method
detection limit in Hart's samples. It is important to note that the con-
centrations listed by DER that are less than 10 ug/1 are also below the EPA
Method Detection Limit and should have been reported as such.

Of importance, use of the Drinking Water Standards and/or Ambient Water
Quality Criteria is only useful for comparing relative levels of contami-
nants since neither the Standards or Criteria apply to contaminated water
not used for drinking purposes. Nor should a comparison of measured data
against these standards serve as the basis for a risk assessment of any
particular site, since the actual risks posed by any site are at the point
at which receptors are located and use the potentially contaminated water.
In the proper context, however, these data may be useful at the Osborne
site, since the comparison puts into perspective how low the measured levels
of contaminants actually are prior to any dilution and dispersion that would
occur if the contaminants were migrating from the site.
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I In summary, sampling conducted to date at the site indicates elevated
'•- levels of metals in surface waters. Table IV-3 summarizes metals de-

tected in the surface water at the Osborne Site during various sampling
programs. Cadmium, lead, mercury, nickel iron, and manganese were detected
at levels above EPA Interim Drinking Water Standards. It is quite likely
that these elevated levels are related to former mining activities at the
site. The nickel, zinc, iron, and manganese may be due to acid mine drainage
(Gang, 1974). The lead levels may be high because the area is rich in
bituminous coal (Gang, 1974).

Table IV-4 summarizes organic compounds detected in the surface water
at the Osborne Site. All of the identified organic compounds were detected
at levels below Ambient Water Quality Criteria.
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, . TABLE IV-4

ORGANIC COMPOUNDS DETECTED IN SURFACE WATER AT
» THE OSBORNE SITE

I

O

Range
detected at Ambient Water

Compound___ Osborne Site (ug/1) Quality Criteria (ug/1)
Chloroethane 7.1
l,l*dichloroethane 6.3
1,1,1-trichloroethane 1.4 18.400
Trichloroethylene 0.6 - LT 10 0 (2.7)
di-n-butyl phthalate 3.57 -LT 10 . 34,000
Phenol LT 1 - 12 3500

I
a These Water Quality Criteria for ambient water concentrations are based

(on consumption of .2 liters of water and 18.7 grams fish and shell fish
products per day. The recommended "safe level" for all known or sus-
pect carcinogens is zero; the concentration estimated to result in one

( a d d i t i o n a l case of cancer in one million people (10 risk) is given in
parentheses.

LT • Less Than
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CHAPTER V
*

GEOLOGY AND HYDROGEOLOGY

This chapter synthesizes the geologic and hydrogeologic data collected
during the Remedial Investigation. It responds to the directives of the
Consent Order and Agreement Work Plan to address the geologic conditions at
the site, groundwater flow direction and gradient, and groundwater quality.

This chapter first describes the regional geologic conditions in the
area of the site, including hydrogeology and groundwater usage. Site spec-
ific geologic and hydrogeologic data are presented in terms of potential for
hydrogeologic units to act as pathways for contaminant migration.. Test
drilling data, geophysical logs and permeability testing data are coupled
with'information from the void investigation report to analyze these path-
ways. Groundwater users in the area are identified, and chemical data is
presented to serve as the baseline for completion of the subsequent risk
assessment. In addition, mathematical models were utilized to evaluate
various conservative or worst-case contaminant migration scenarios.

A. Regional Geology and .Hydrogeology

The Osborne site is located on the glaciated Allegheny plateau. Bed-
rock geology in the Grove City area consists of nearly flat lying sedi-
mentary rocks of late Paleozoic age. The site sits on the western flank of
the Pittsburgh-Huntington Basin. Generally, bedrock formations exhibit a
southward regional dip of about 14 feet per mile. Major fractures occur
along bedding.planes. Although the area is not a technically active zone
which could have caused faulting, some joints may occur in the area. These
joints, which are nearly vertical, typically are oriented N35°E and N40°W
(Poth, 1963). Figure V-l shows a generalized stratigraphic column for the
Grove City area. Table V-l lists the geology and hydrogeology of-the litho-
logic units in the area.
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.
v^; In brief, deposition of sediments in the Mississippian and Pennsyl-

vanian periods of the late Paleozoic era was cyclic, and gradational se-
1 quences of rock types found in this area are continually repeated in the
i stratigraphic record. As a result, lithologies vary with depth, and any
i formation may contain coal, limestone, sandstone, shale, clay, or any com-
r bination of these. Although the formations themselves may be regionally
i extensive, particular beds may interfinger with other beds or may disappear

completely.

I
I
I

Glacial deposits make up the majority of the overburden soils in the
Grove City area. Historically, glacial erosion created an undulating bed-
rock surface which resulted In topographic hills and valleys. The sub-
sequent deposition of glacial material in the valleys left "islands" of
bedrock (Poth, 1963). These islands control regional groundwater and sur-
face water flow throughout the area. Poth (19S3) coined the concept of the
"hydrologic Island" to explain groundwater flow patterns in the area.
Figure V-2 presents the concept of the hydrologic island and resulting

," groundwater movement. This concept is necessary to the understanding of the
regional flow patterns in the area.

' As shown on the Figure V-2, rain recharges the top bedrock aquifers at
the topographic highs. Groundwater then moves downward and/or radially,
away from the island centers, depending on the permeability of the underly-
ing formation. Throughout the area, sandstone units act as aquifers or
groundwater reservoirs, and shale units act as aquieludes or zones which do
not allow groundwater flow. When groundwater reaches the point at which the
aquifer has been eroded away, the groundwater either discharges to the
surface or 1*. transmitted into 'the unconsolidated glacial deposits in the
valleys. Groundwater then moves downgradient through the glacial deposits.
Where the water table in these glacial deposits is higher than the ground
surface, groundwater discharge areas (in areas where groundwater discharges
into surface water) occur. It is at these points that streams, ponds, and
swamps are found.

I
I
1
1
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Different aquifers are used for groundwater supply, depending on loc-
ation. Glacial deposits are sometimes utilized as a shallow source of
groundwater supply in the region. This practice is utilized for domestic
wells requiring small amounts of water, and occasionally for larger wells in
deep river valley deposits. In some instances, when glacial deposits do not
supply sufficient water for domestic use, these deposits are sealed or cased
off, and the uppermost bedrock aquifer beneath the unconsolidated deposits
is tapped. Two bedrock aquifers are utilized in this way in the area of the
site. On the tops of the hydrologic islands, the Upper Clarion sandstone is
sometimes tapped as a groundwater supply. According to local well drillers,
water supply wells are never drilled Into the lower Clarion Formation be-
cause the coal seams provide poor quality water. Further out toward the
valleys at the sides of the hydrologic islands, the Homewood sandstone is
the uppermost bedrock aquifer and 1s sometimes utilized as a groundwater
supply. The groundwater quality of the Homewood aquifer is protected by the
underclay and the shaly zones that separate the Homewood from the overlying
Clarion formation.

The upper and lower Connoquennessing formation and the Burgoon for-
I mation are capped by low permeability shale layers. These shale layers act

as confining layers which isolate the deeper aquifers from the near surface
I aquifers in the vicinity of the site. Only in areas north of Grove City,
• where glacial erosion has cut through the confining shale layers, do these
• formations exhibit the hydrologic island concept shown in Figure V-2.

B. Site Geology and Hydrogeology

Appendix-A contains geologic and drillers logs for test holes drilled
| at the Osborne Site. Figure V-3 is a geologic cross-section through the

site constructed from these logs. Geologic conditions found at the site are
consistent with the regional geology outlined previously. Rock coring

' operations at the site revealed, however, the absence of the Vanport lime-
, stone formation and the upper coal unit or "scrubgrass" coal of the Clarion
I formation. Poth, (1963) by extrapolation, indicated the presence of these

formations in the area of the site on the bedrock geology map of Mercer
County. However, no local subsurface data for this area was available prior
to the Osborne Site Remedial Investigation.
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* The Clarion formation, consisting of shale, sandstone, and coal, is
' present under the cornfield to the east of the highwall. However, the three
I to four foot thick Brookville coal seam has been mined out at rock coring
I location CKW-1 (Hart, 1984). This was evidenced by three to four feet of

void space encountered during drilling. Downhole television inspections and
pump testing also indicated the possibility of deep mine shafts under the
cornfield adjoining the site.

Beneath the Brookville coal lies an underclay commonly called "fire
clay". This layer of clay forms a lining underneath the Brookville coal
thoroughout the region. Since the clay layer was found in every boring, it

. appears to be continuous under the site.

Underlying the Brookville coal and its underclay is a cyclic repetition
j of lithologic units consisting of sandstone and shale. The sandstone units

act as aquifers, while the shale units act to retard or prevent groundwater
' flow. At the base of the Homewood sandstone, the sand grains become very
1 coarse. Underlying this very coarse sandstone is a very thin layer of coal.

This unit defines the base of the Homewood sandstone.

The subsurface interpretation of the Osborne site is complex for two
reasons. First, the site is located at the edge of a hydrogeologic island.
Second, the site has been disturbed by deep mining, followed by strip mining
and associated spoil disposal. Figure V-4 is a cross-section that compares
the site before and after mining activities. As the glaciers eroded bedrock
to form the "hydrogeologic islands," coal was exposed at the glacier-bedrock
interface near..the 1,300 foot elevation datum. Figure V-5 shows the margins
of the hydrogeologic island. To permit removal of the coal, the overburden
was removed, or "stripped." Stripping started at the glacial-bedrock "hy-
drogeologic island" margin and moved into the hill. Glacial and bedrock
overburden, removed to uncover the coal, was deposited behind the mining
operation. This material, known as "mine spoils," created large piles of
high relief along the extent of the stripped area. The strip mine continued
to operate until it reached the area where coal had already been removed by
deep mining operations on the northeast side of the site. At that point—
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